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,iiid  .\llied  Ti.idcs.     l!y  Henry  A.  GOLDIXO,  A.M.Inst.M.E.     In  super  royal  Svo.    Strongly  1 

"  Tlie  adoption  of  this  system  of  payment  has  created  a  demand  for  some  handy  series  of  t:ih 

jns.     With  this  object,  the  author  has  compiled  the  following  tables,  i 


1  Pre/ac, 


Systems.  For  Engineering,  Technical, 
und  in  cloth  boards.  Price  7s.  6d.  net.  [Just  onl. 
s,  by  means  of  which  wages  may  be  easily  found 

in  practical  use  for  some  time  past,  and  have  been 


.  and  ,\dvaiiccd  1 


Membership  oi  the  Instituti' 


of  Civil   En::ineers.  Uiplo 


A    TEXT-BOOK    OF    APPLIED    MECHANICS    AND 
MECHANICAL    ENGINEERING. 


JUST  OIT 
of   Text.  I 

EDITION 


By    Prof.    ANDRKW   J.AMIESON,    M.Inst.C.E.,    M.in.-it.E.E.,    F.R.S.G. 

111:1      Large  M.J.  li.iiidsoiiic  clolh.  u  nil  i4u   p.ines  JUSrolf.     VuLUMEU.     Willi  (joS  p.igcs  of  Text.  .;7i    Illustraiions, 

.   -     Hid  :;4o  ExaniiiiaUon  yueslions.     EUURTH        Appendices,   and  numerous  E.xamiiation  Papers.     THIKD    EDITION, 
I  :      J  d  and  Enlarged.     Ss.  6d.  j    thoroughly  Revised  and  Enlarged.    8s.  6d. 

..ud   its    Apphcitions-Friction— Efficiency  of  Motion  and  Energy— Graphic  Statics— Strength  of  Materials— Hydmulics 

I      1  :  HK.Jus  Gearing.  I    and  Hydraulic  Machinery. 

.'  ..  >-  i'/  I'n-  al'tr'c  I  'olitmcs  cajL  I'c  pttrcltascd  xepanttciy  . 


London  :    CHARLES    GRIFFIN    &    CO.,     Ltd.,     Exeter    Street,     Strand. 


Buyers'   Directory — (Continued) 


Lifts. 

Wiygnod  SCO.,  Ltd.,  Falmouth  Road,  London. S.E. 
Lubricants. 

i;i!ini.inn  &  Stern.  Ltd..  Plough  Bridge,  Deptford.  London. 

The  Reli.ance  Lubricating  Oil  Co.,  19  &  2c.  Water  Lane  Gt 
Street,  London,  E.C. 

Lubricators. 

Thomas  A.  Ashton,  Ltd..  Norfolk  Street,  Sheffield. 
Joseph  Kaye  &  Sons,  Ltd.,  Hunslet.  Leeds. 
Teale  &  Co..  Birmingham. 

Machine  Tools. 

George  Addy  &  Co.,  Waverley  Works,  Shetfield. 

William  Asquith,  Ltd.,  Hi^hr.'i.id  Well  Works,  Halifax   En 

Hy.  Berrv  .V  C"     I  H  ,  I = 

Bertram,  I    .1.-     KiI.mim  ,\v.    s  Sciennes  h'dinburi 


vorks,  Manchestt 
hester  England. 
^,  Ludgate  Squar 


Chas. Churchill  \  Co.,  Ltd  ,  <J-l^.  Leonard  Street,  London,  E.C. 
Luke  &  Spencer,  Ltd.,  Broadheath,  Manchester. 

i.e.  Nicholson  Tool  Co.,  City  Road  Tool  Works,  Newcastle-on-Tyn 
"     ■       rins  Co..  iqoo,  Ltd.,  King  Cross,  near  Hahfax. 
*  *T!vt!  Ironworks  Shiplev,  Yorkshire. 
II  itinrd.  Conn.,  U.S.A. 
I  I  tds.  England. 


North  ei 
].  Parkii 

Rice  iV'  I 
Wm.  K 


H.  W.  W    ,,,;  .V    I 

T.  W.  W.v.,    \ 

West  Hi. h 

Charles  Winn  & 

Metals. 

Magnolia  Anti-Fi 


',,  Stafford  Street.  Birminghan 
uade,  Halifax. 
Derwent    Foundry,   Constit 

^[leet,  Birmingham. 
Shefiield. 

ig  Co..  2!,  College  Hill.  Lond< 
onias  W'orks,  -      '      ' 


Metal  Co.,  Ltd.,  of  Great  Bri 
Street.  London,  E.C. 
iinzc  Co.,  Ltd,.  Southwark,  London,  S.E. 


Mining  Machinery, 

Krasei  ^  •','■'.'    ' 
Hardv  I    , 


Holborn,  London,  W. 


Newcastk-,-.n-T^ 
WilHey   Oic  Concer 
London,  E.C. 
Office  Appliances, 


Globe- 
Libran 
Librar; 


•'I     r,  Threadneedle  Street,  London 

M  .Sheffield. 

i\alk.  Nr. Cologne,  Germany. 

Ill    Ltd..  Electrical  and  General 

ne,  England. 

tralor  Syndicate,   Ltd.,  7-1 1,   Moor 


ACE'S  MAti.iZiXK,  Clun  House.  Surie 

fioiborn  Vhaduct,  London.  EC. 
msbury  Street,  London,  W.C. 

.1.1        1:,;,  r  .  1.1.  Loudon.  W.C. 


PuUeys. 

Juhn  Jardine,  Dci 
H.  J.  H.  King  & 


Nads 


,  Nottingh; 
orth,  Gio!.. 


Pumps  and  Pumping  Machinery. 

Blake  &  Knowlcs    S;r:inl    l*!:Tnp  W'.iks 

Drum  Engineeriiii;  I  (   :  ^    id 

Eraser  ^  Chalmei  -   1     ;  1      .  ..       .  d 


P.  H.i 


R.^duil    U.illinK   M, 

Rails. 

Wm.  Knlh.  Ltd  ,  l.eec 

Railway  Wagons. 

Metropolitan  Anlalga 

Olclburv 
Pressed  Steel  Car  Co". 


ngha 


k^.  Birmingham. 

oad  Well  Works.  Halifax. 


d  Railway  Carriage  &  Wagon  Co.,  Ltd. 
England. 

i  Street  House.  London,  E.C. 


W.  R.  Renshaw  &  Co.,  Ltd.,  Phoenix  Works,  Stoke-on-Trent. 
Riveted  Work. 

F.  A.  Keep.  Juxou  &■  Co.,  Forward  Works,  Barn  Street, 

Roof  Glazing. 

Mellowcs  &  Co. 

Roofs. 


.  Sheffield. 

Son,  Ltd.,  Lagan  Felt  W. 


Partridge  &  Cooper,  Ltd..  r  h  I 

Rockwell- Wab.ash  Co.   Ltd    .1  I    .iidon.  E  C. 

Shannon,  Ltd..  RopeuLiker  Sii ..  .    1.1..1 

The  Trading  and  Mauufactmi:.^  L   ..  L:.- ,  1  .iiii-lc  Bar  House,  Fleet 
Street,  London,  E.C. 

Oil  Filters. 

Vacuum  Oil  Co.,  Ltd.,  Norfolk  Street,  London,  W.C 
Packing. 

Lanui    .  I  i'.ndleton,  Manche-^ter. 

The  Oil  .    .,  loi.Leadenhall  Street,  London.  E.C. 

Uniti.l  ..sting    Anti-Friction    Metallic    Packing 

Uni;.j.l  I      ;.i,,g  Co.,  Ltd..  Bradford, 

I.  Benii- ;i  i.Mi  del  IK  vdc,6,  IBrown  Street,  Manchester. 
Paper. 

l.epard  .S;  Smiths.  Ltd.,  3o,  King  Street,  Covent  Clrden,  I  i.ndon,  W.C. 

Photo  Gspving  Frames. 

I   Haldeii  &  Co..  .s,  Albert  Square,  Manchester. 
Photographic  Apparatus. 

\^    \'.. Its.  ,11  ,v  .Sons,  313,  High  Holborn,  London,  W.C. 
Pistons. 

I-.incasici  ^  Tongc,  Ltd.,  Pendleton,  Manchester. 
Porcelain. 

(.uslav  Kichter,  Charlottcnhurg,  near  Berlin.  Germany. 
Printing, 

s.nithwood,  Smith  &  Co.,  Ltd.,  Plough  Court,  Fetter  Lane.  London. 
E.C. 
Publishers. 

Anghi-Japanesc  Gazette  39,  Seething  Lane,  Loudon,  EC 

Association  de  la   Presse  Technique,   20,  Rue  de  la   Chancellerie, 
Brussels,  Belgium. 

Electroteknisk  Tidsskrift  Publishing  Co.,  Copenhagen.  N.  Sweden. 

Charles  Griffin  &  Co..  Ltd..  Exeter  Streci,  Strand.  London,  W.C. 

New  Zealand  Mines  Record,  Wcllinelon,  New  Zealand. 

le.  Arundel  Street,  Strand, 


Chubb  &  Sons  Lock  and  Safe  Co.,  Ltd.,  12S,  Hueen  Vi 
Scientific  Instruments. 

Cambridge  scienlil.c  Instrument  Co.,  Ltd.,  Cambridge. 

Stampings. 

Armstrong,  Stevens  &  Son,  Whittall  Street,  Birminghan 
Thos.  Smith's  Stamping  Works,  Ltd.,  Coventry. 
Thomas  Smith  &  Son  of  Saltley.  Ltd.,  Birmingham. 
Steam  Traps. 

British  Steam  Specialties.  Ltd..  Fleet  Street,  Leicester. 
Lancaster  .\;  Tonge,  Ltd.,  Pendleton,  Manchester. 

Steel  Tools. 

Saml.  Buckley,  St.  Paul's  Square,  Birmingham. 
Stokers. 

Meldrum  Brothers.  Ltd..  Atlantic  Works.  Manchester. 
Stone  Breakers. 

S.  Pegg  &  Son,  Alexander  Street,  Leicester. 
Strong  Room  Doors. 

CImbb  ,>c  Sons  Li.ck  and  safe  Co.,  Ltd.,  12S,   Queen  Vi 
L.ind.m.  E.L. 

Time  Recorders. 

Howard  Bros.,  10,  St.  George's  Crescent,  Liverpool. 

International   Time    Recording    Co.,    171,   Queen    Victoria   Street, 
London,  E.C. 
Tubes. 

Thomas  Piggott  &  Co.,  Ltd.,  Spring  Hill.  Birminglnim. 

Tubes,  Ltd.,  Birmingham. 

Weldless  Steel  Tube  Co.,  Ltd.,  Icknield  Port  Road,  Birmingham. 
Turbines. 

G,  Gilkes  &  Co.,  Ltd..  Kendal. 

W  Gim'.lier  \  S..iis,  Central  Works  Oldham. 

s,  Hi.wes,  '.).  M.iik  L.ine.  Li'udon,  E.C. 
Typewriters. 

iMiipiie  1  vptwiilLT  Co., 77.  Queen  Victoria  Street,  London,  E.C. 

(.lliver   I'vpewi  Iter  Co..  Ltd.,  75.  Queen  Victoria  Street.  London,  E.C. 

Kemiugt'onTvpewriter  Co.,  100.  Gracechurch  Street,  E.C. 

Yost  Typewriter  Co.,  50,  Holborn  Viaduct,  London,  E.C. 
Valves. 


Street. 


vgeii  c'.i.,  Ltd.',  Rosehill  Works, Glasgo 

1  1.1    --'^inton.  Manchester. 

70  &  71.  Chiswell  Street.  London,  E.C. 


Macl.cllar., 
Ventilating  Appl 
Vulcanized  Fibre 

Mosses  A  .MiUhell, 

Wagons    Steam. 

th.iiMvw.iitsie.im  Wagon  Co.,  Ltd.,  Homefield  Chiswick,  London,  W. 
Weighing:  Apparati-s. 

W.  I .  Averv  i'^:  Co..  S  iho  Foundry.  Birmingham,  England. 

Samuel  Deiiison  &  Son,  Hunslet  Moor,  near  Leeds. 
Wells  Light. 

A.  C.  Wells  &  Co  ,  iori\.  Midland  Road,  St.  Pancras,  London,  N.W. 
Wood  Working  Machinery. 

KiesslK,       M  I  I  ...  I-.  Kivington  Street,  Ltmdon,  E.C. 

Kircl \.    .      .  I  .I.e.  naclcbtrcct.London,  E.C. 

"Wooditc." 

•'W,,..d    .     I     1  1  11;   .  MiiLh.im,  Surrey. 


Save  £9  and  a  lot   o 
^vo^^y,  and  buy  an 


EMPIRE 


TYPEWRITER. 


The   Machine   With    ALL   the    Writing   in   Sight. 


^      ^nTO\T£^VC^»^''^e' 


Price 

£13    2s.   6d. 

complete. 


NOT 

5.UUPA55ED 

1^/  ANY  MACHINE 

IliliL.^PLCTlVE 

or  PlilCE. 


T!lf  Empire  Typewriter  Company,  Li^ 


77,    QUEEN   VICTORIA   STREET,    LONDON,    E.G. 


BIRMINGHAM-43,  Temple  Street. 
BRISTOL    9,  John  Street. 
HANLEY     Post  OfTice  Buildings. 
LIVERPOOL -7,  South  John  Street. 


Branches   or   Agencies:  — 

MANCHESTER-49,  Corporation  Street. 
LEEDS- 1 7,  East  Parade. 
BRADFORD    35,  Charles  Street. 
GLASGOW-87,  West  George  Street. 


NOTTlNGHAIVI-48,  Parliament  Street. 
LEICESTER    34.  Charles  Street. 
DUBLIN-Wellington  Quay. 
And  throughout  the  World. 


SSjHisMi 


Machine  Tools 


The  Asquith  Small  Radial^ 

The  MOST  ADVANCED  on  the  Market.         3  ft.  6  in.  RADIUS. 

For  Accurate  and   Rapid 

DRILLING,     BORING,   TAPPING,    and   STUDDING 
this  Machine  is  UNAPPROACHABLL. 


Speed     Gear     Box     gives   twelve   changes    of    Accurately 
Graded   Cutting   Speed,    obtained  in  under  THIRTY   SECONDS. 


Y^^    '^\'^ 


Machines  from  .1  ft.   o  in.  tc 


Feed  Gear  Box 

Gives  SIX  CHANOFS  of  Accurately 
(iraded  POSITIVE  FEED  MOTION, 
any  of  which  can  be  obtained 
INSTANTLY.' 


No  Cones, 

Effecting  a  GREAT  SAVING  over  ordinary 
type  of  Machine,  by  enabling  speed  and  feed 
changes  to  be  oblained  without  any  waste  01 
time  ;  by  obviating  excessive  wear  and  tear 
of  belting,  and  del.iys  and  stoppages  con- 
sequent on  belt  repairs  ;  by  eliminating  belt 
slip  and  loss  of  power,  etc.  No  countershaft. 
Costs  less  to  fix,  less  in  power,  and  less  in 
ni.iintcnance.     No  screwkeys  required. 


INVESTIGATION    INVITED. 

It   will  pay  you  to  learn  .ill  about  our  R.idi.il^ 
Ivh.rL-  ordering  elsewhere. 


INQUIRIES      ESTEEMED. 

Five   First    Prize   Medals. 
Suitable  for  iisins  the  New  Hijch   Speed  Drills. 


RADIAL 
MAKERS, 


WILLIAM  ASQUITH,  Ltd., 

HALIFAX,  England. 


Contractors  to  H.M.  War  Department,  iho 
Lords  of  the  AdmirnUy,  Imperial  Japanese 
Xavy,  and  other  Foreign  Governments. 


IfcWlMMMiy^    Machine  TodI        I 


r  ^^ 


NILES    51=INCH    BORING    MILL. 
Nested  Gear  Feeds  to  Bars.  Independent   in   Rate  and  Direction. 


N 
I 

L 


O 

R 

I 

N 
3 

M 
I 

l_ 
l_ 


NILES -BEMENT- POND 

Builders  of  inachinc  Cools  aiiU  electric  Crauclling  Cranes,     ^°' 
23-25,  Victoria  Street,  LONDON,  S.W. 


Telegrams  : 
NILIACUS.    LONDON. 


.aCaglf^    Machine  Tools 


"AcME"   Bolt    Rivet   and 

Nvit=makii\g  Machinery^ 


BOLT   HEADING   & 

FORGING 

MACHINES. 

For  Bolts  and  Rivets  up   to  4  in.  dia. 
Upsetting  Tie  Rods,  etc. 


^^im^ 


BOLT   SCREWING 
MACHINES. 

Single,    Double,    and    Treble    Heads- 
Made  in    12  sizes,  !.  in.  to  6  in. 


^^ 


7 


NUT  TAPPING  MACHINES. 


With   Four  and    Six    Spindles, 
for  tapping  up  to  2   in. 


BOLT  POINTING       li  i;i;nV|''j-'' 
MACHINES,  Etc. 


SEVERAL  MACHINES  IN 
STOCK  FOR  IMMEDIATE 
DELIVERY,  o       a        a        a 


C.  W.  BURTON  GRIFFITHS  &  CO., 


1,  2.  and  3,  Ludgate  Square.  LONDON,  E.G.; 
And  at  59,  Finnieston  Street,  GLASGOW. 


f||l^ii^Mi«llKllltr~Bo'ler  Mou^^tii^s 


BOILER  &  ENGINE  FITTINGS 


.^ f^^^^ — ^=^ 

WINN'S 

Hew  Catalogue 

m 

Section  D. 

^A 

Thira  Edition 

*^s^ 

NOW   READY. 

^n^^ 

WRITE    FOR    COPY. 

^^Hl   M/»i,r„:-            JHi^^B 

IT  WILL 

^^^H     ^mwo-"-            Ml'ipw^'  ^ 

SPEAK 

'^■K^^SfBMI^UK          '^^l^^flV 

FOR  ITSELF. 

CHARLES  WINN  &  CO 

Engineers.  BIRMINOHAM. 


Machine  Tools 


JE 


RICE  6  CO.  (Leeds),  Ltd., 


LEEDS, 

ENGLAND. 


HYDRAULIC 


Riveters, 

Presses, 

Cranes, 

Punches, 

Shears, 

Hoists, 


Lifts, 
Pumps, 

Accumulators, 
iDtensifiers, 
Valves, 
&c.,  &c. 


ABC  Code,  4th  Edition,  used. 

Telegraphic   Address;    "Press,    Leeds." 

Telephnne  No,  :  2;ri2. 


DANIELS 


•33uap!juoD  JO  )S5)  (saq  a\|X 
•|BAOJddB  uo,.  xoq  [bij;  v  mivi 
oX  Xiddns   ii!.«   aw  puc  sn   a)ij^ 


Packing 


PRESSES  ON 
A  ROD  JUST 
SUFFICIENT 
TO  STOP  A 
LEAK 

AND  NO  MORE 

ONE     PacKing 
for  all  your  Plant 
Steam,  Water,  Ammonia, 
Air,  etc. 

QUAKER  CITY  RUBBER  Co.. 

01,  Lcadcnhall  St.,  LONDON,  EC. 


Luke  &  Spencer,  ua 

BROADHEATH, 

MANCHESTER. 


Telegraphic 

"  Emery.  J 
National  Telephone  : 

"  Aitrincham  49." 


Manufacturers  of 


GRINDING  , 

and    ■     ■     ■     • • 

POLISHING 
MACHINES. 
EMERY.     .     . 
WHEELS . 
Etc.  .     .     •     ■     • 


Send  for  ou 
Enlarged 
Catalogue 


Modern   .  .  . 
MachiDe  Tools. 


CAPSTAN    AND    TURRET    LATHES. 
DRILLING    MACHINES. 
MILLING    MACHINES. 
BORING    MACHINES. 


H.W.WARD  &  Co. 

OiVL  Y  ADDRESS- 

86,    Lionel    Street. 

BIRMINGHAM. 

Contractors  to  Brilisli  and   Foreign   Covernrnents 


Machine  Tools 


CUNLIFFE  &  GROOM, 

Broughton  .  limited, 

Lane,        4|    Mancliester. 

■LATHE. 
MANCHESTER.' 


ESTABLISHED    1864. 


20-in.  VERTICAL  BOILING  ;\ND  TURNI|JC  MILL. 


DISC  GRINDER. 

Ciinliffe  &  Crooni,  Ltd.,  MANCHESTER. 


^iS(HiOMIK!EJf        Machine  Tools 


CHARLES  CHURCHILL « CO..  L 


TO. 


SOLE    AGENTS     FOR 


The  "Reed"   Lathes. 


^^4-M 


il:- 


f^*lM»       jfel  p    £    REED   CO  ,  Worcester,  Mass 


O 


m^. 


4 


1^' 


"REED"    LATHE,    7  in.        6  ft. 


0^=g 


We  have  the  following  Sizes  in  StocK  : 

6  in.      5  ft.,  7  in.      6  ft.,  8  in.  x  6  ft.,  8  in.      8  ft. 


SEND     FOR     PRICES     AND    PARTICULARS. 


LONDON  :    9  to  15,  Leonard  St.,  E.G.      BIRMINGHAM  :    2  to  10,  Albert  St. 

MANGHESTER:  2,  Gharlotte  St.,  Mosley  St.    GLASGOW:   52,  Bothwell  St. 

NEWGASTLE=ON-TYNE  :    Albion   Buildings.   St.  James'   St. 


Albion  Works,   Sheffield 


FORWARD.    SHEFFIELD.- 


SEND    FOR    CATALOGUES 

(New  Issue)   Post  Free. 


HIGH-CLASS    NEW    MACHINE    TOOLS 

IN    STOCK    FOR    IMMEDIATE    DELIVERY. 


Jos.  C.  NICHOLSON  TOOL  Co. 


Engineers   and   Machine   Tool    MaKers, 

CITY  ROAD    TOOL    WORKS, 

NEWCASTLE-ON-TYNE. 
^  The  "COLLINGWOOD 


HOLLOW    SPINDLE 


TREADLE  LATHES. 

HEADSTOCK  DOUBLE  GEARED,  HAVING 
HOLLOW  STEEL  SPINDLE  FITTED  IN 
HARD  BRONZE  BEARINGS  MADE  WITH 
CONICAL  NECKS.  END  THRUST  TAKEN 
OFF  BY  HARDENED  STEEL  BALLS.  RED 
RIGID  DESIGN.  TAIL  STOCK  HAS  SLIDE 
ADJUSTMENT  FOR  TURNING  TAPER 
SADDLE.  HAS  LONG  BEARING  AND  IS 
FITTED  WITH  QUICK  RETURN  MOTION. 
MADE  IN  THREE  SIZES.  4  in.  by  4  fl..  5  in. 
by   5  't..  and  6  in.  by  6  fl. 


MACHINERY 


7ritf  for  our  New  Pocket  Catalogue  ) 


'^~ilS; 


®MWm        Machine   Tools 


BERTRAMS    LIMITED 


London  OHice:  ST     KATHERINE'S    WORKS. 

21.  Gt.  St.  HELEN'S.  E.G.  SCIENNES,  EDINBURGH. 

Manufacturers  of  all   kinds  of 

MACHINE    TOOLS 

FOR    ENGINEERS,    SHIP    BUILDERS, 

BOILER    MAKERS,    &c.,    &c. 


FORGING 
MACHINES. 

CAPSTAN    LATHES 

AND    OTHER    TOOLS. 

SAWING    MACHINES. 

a 

WILLIAM  RYDER,  Ltd 

BOLTON. 

"THE   BOLTON   BLACKSMITH." 


Tcs(cd    and    AJopl.d    by 

(i()VERN/ni;NTS     &       CORPORA  1  IONS, 
RAILWAY  COS.      &       CONTRACTORS, 

Hundreds   of    I.,:adinK 

ENGINEERS  &       SHIRBUII.DERS, 

COLLIERIES  &      TIMBER  MERCHANTS, 

6-c..   ffc,    throughout    the  world. 


M.  GLOVER  &  CO.,  gSr  LEEDS. 


■M«^^*Mi«M^^«#artW>^»«M«M^^«lM«Wtf<^>^*^M«M^^«Mrtl#^^^«MM«^^ilM»Vi«^^M««^k^a*MrtN^ 


«^*W^ 


West  Hydraulic  EnoineeriiiB  Co., 

HEAD    OFFICE  ;  ^ 

23.    COLLEGE    HILL.    LONDON.   E.C 


WorKs:     LUTON      BEDS. 


THREE-POWER  HYDRAULIC  STAMPING  AND  BENDING  PRESS. 


This  type  of  press 


^iiJlMMfflif 


Miscellaneous 


Telegrams:     "MILLINQ,    SHEFFIELD."         for  the   CatCSt   illltl  HlOSt   Up-tO-DatC 
National  Telephone  No.  :  985. 


PLATE    BENDING    MACHINE. 


HEAVY =  = 
MACHINE 
TOOLS   =  = 


GEORGE  ADDY  6  Co., 

WAVERLEY  WORKS,  SHEFFIELD. 


t^o 


3    UNIVERSAL 


^9-         ^^^Jm^I 


% 


k. 


'%llr-%// 


f^o.  of  Teeth 

Outside  dia.  Sains.      ^ 

Pitch  approx.  \ 

Width  of  Face      2,6 
Feed  per  min.        4^ 
Time  for  1  pair  of 
Gears,  l\  hrs. 


*^    ON    CAST    IRON    SPl^'^'' 

J.  PARKINSON  &  SON, 

SHIPLEY.   YorKs, 
England. 


Total  Time  for  37  Gears, 
including  setting 
machine,  changing 
blanks,  and  sharpening 
cutters,  75  hrs. 


For  Gears,    Bevels,    Worm   Wheels,  Spirals, 
or  anything  in  the  gear  line,  write  to 

"BUFFOLINE"  NOISELESS  GEAR  Co., 

I.HVONSHULMK,   nr.   Manchester, 

WHO    ARE    THE    ENGLISH 


3  GEAR  SPECIALISTS.  I 


iliKlilf     Mining  Machinery 


Blast    Furnace 

GAS    ENGINES 


TWO  CYCLE  C^S  ENGINES, 
RIEDLER  BLOWINC  ENGINES, 
RIEDLER   AIR  COMPRESSORS, 
RIEDLER  ELECTRIC  PUMPS, 
RIEDLER  EXPRESS  PUIVIPS, 
RIEDLER  STEAM  PUIVIPS, 
CORLISS  CORNISH  PUMPS, 
RAND  COMPRESSORS, 
WINDING  ENGINES, 
CORLISS  ENGINES, 
BOILER  PLANTS, 
ROASTING,  SMELTING,  and 

REFINING  MACHINERY. 
COMPLETE  STAMP  MILLS, 
CRUSHERS   and  PULVERIZERS, 
GGNCEflTRATION  MACHINERY, 
PROSPECTING  OUTFITS, 
CYANIDE  PLANTS, 
ELMORE    OIL  CONCENTRATION 
PLANTS, 
CONDENSING  PLANTS, 
BOILER  FEED  PUIVIPS. 
RAND  ROCK  DRILLS, 
ROBINS  BELT  COHVEYORS, 
PELTON  WATER  WHEELS. 

Any    of   the    above     Catalogue 


KORTING'S     PATENT) 


Gas  Engines  from  400  to  3,000  B.H.P. 


FR  ASER  &  CHALMERS,  U 

Mining  and  Engineering  Macliinery, 
3,    LONDON    WALL    BUILDINGS,    LONDON,    E.G. 

Works      ERITH,    KENT,    ENGLAND. 


HEAD  OFFICE 


iJMmm^i 


Mining  Macliinery 
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Mining- 


ERNEST  SCOTT  &  MOUNTAIN,  L 


TD. 


Branch  Oirices. 
LONrON:    Nortolk    House, 
Laurence   Pountney    Lane, 
E.C. 
GLASGOW:  93.  Hope  Street. 
CARDIFF  :   8.  Working  Street. 
Shefneld.Birmineham.  Calcutta, 
Bombay,  Shanghai,    Singapore. 
Johannesburg. 


^   STEAM 


DYNAMOS. 


MOTORS. 


Boosters. 

,*  ■-* 

Mining   Pumps 

AND 

Haulage   Gears. 

^"*     .-•* 
Coal   Cutters. 

NEW     LISTS     NOW     READY. 

ELECTRICAL  AND  GENERAL  ENGINEERS,  """".ro'l^ASr"""' 


^gi?M@™if  fining  Machinery,  &cT||^ 


EDWARD  CHESTER  &  Co.,  Ltd 


Manufacturers  of  all  Classes  of 


MINING  MACHINERY 

Branches  :    Johannesburg,  Bulawayo,  Barberton,  Port    Elizabeth  in 

South  Africa,  and  Kalgoorlie,  Australia. 

Works:    RENFREAV,    Scotland. 

HEAD    OFFICE:     120,     Bishopsgate    Street    Within.    London,    E.C. 


STEAM     HAMMERS 

FOR   SMITHS'   SHOPS   AND    FORGES. 


Patent  Bevelling  Machines  for  Ships'  Frames, 


DAVIS    «5    PRIMROSE, 

Xcirb  5romvorl?5,  EDINBURGH. 


J.  P.  Hall  &  Sons 

Ltd.. 

PETERBOROUGH 


• 

1 

4 

1 

We  make   a  SPECIAL  Compoun 
Direct  Acting  Slow  Running 


Boiler  Feed 


Pump 


ECONOMICAL  AND  EFFICIENT. 

We  deliver  100  lbs.  of  Water  for 
the  expetiditure  of  1  lb.  of  Steairi. 
Tliis  with  our  2,000  gallon  Pump, 
and  a  much  highor  efficiency  as 
the  size  of  the  Pump  lijcreases. 

AN     IDEAL     PUMP     FOR     GENERAL 
BOILER    FEEDING    PURPOSES. 


r 


V 


Fried.  Krupp 

Aktieng-esellsehati 

Grusonwerk 

Magdeburg-Buckau. 
Complete  Installations  for 

Powder   and 

^    Explosive 
Factories. 

W.STAMii'r'^"""" 


i^lH^S^DS^EtT"  Aerial  Ropeways 
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WIRE  ROPES 


WIRE  ROPES 


WIRE  ROPES 


WIRE  ROPES 


WIRE  ROPES 


WIRE  ROPES 


WIRE  ROPES 


WIRE  ROPES 


WIRE  ROPES 


STEEL  WIRE  ROPES 

AND  APPLIANCES. 
FLEXIBLE   STEEL   WIRE   ROPES 

FOR 

Cranes,  Lifts,  Hoists,  Etc. 

ABSOLUTELY    RELIABLE. 

ONLY    ONE    UNIFORM    QUALITY. 

Blocks,  Pulleys, 
Crab  Winches,  Tackle,  Etc 

MINING  &  HAULING 
PLANT, 


Illustrated  Pamphlets 
may    be    obtained 
on  Application. 


ROPEWAY     AT     PORT     ELIZABETH. 

Ropeways  Constructed  to  Convey  from  50  to  2,000  Tons  per  Day  to  Transport 

all    Descriptions   of  Materials. 
Reed.   Offics:  BULLIYHIVT        &        e©.,        Ltd.,  WorKs: 

72,   MARK  LANE.  LONDON,    ENGLAND.         MILLWALL,  E. 


Aerial  Ropeways 


These  riiree  uianes  unlond  1,500  Tons  01  Carj^o  in  Ten  Hours. 

SHIPBUILDING    and    YARD   CRANES. 

Cable  Hoist  Conveyors.        Blast  Furnace  Hoists. 

THREE-MOTOR    ELECTRIC    TRAVELLING    CRANES. 
^      ^     ^      Improved    Band    Friction    Hoisting    Machinery. 


inection  with  HLEICHI 
sciiicnt  of  the  ]->ix-cc-(lin,u 


W 1 R I-:  -  R  ( )  I '  1-:  T  RAM  W  A  Y  S , 


AN    EXPERIENCE    OF    30    YEARS.         ESTIMATES    CHEERFULLY    FURNISHED. 


Aerial    Ropeways 


>|»#»»##»##»»».^-».^»j»j%»«»5».^»».^.4#»»##.4»#»»»»*»«»»»»##^ 


CHEAP     TRANSPORT 

Improved 
Aerial 
Wire 
Ropeways 


Tiic  Best  and  Cheap- 
est System  inv  Carry- 
ing Ores,  Coals, 
Limestone,    Bricks, 

Clay,    and    ...thcT    Ma. 

teriais,  Especially 
ovep  Roug-h  Ground, 

and   for   any  distance. 

Capacity,  from  20  to 

500   tons  per   day  and 


Over  Other  Systems. 

Economy  in  Cost  and 
Working. 

Few  Supports. 

Reduced  Wear  of  Gables. 

Simplicity  of  Construc- 
tion. 

Long  Spans  and  Steep 
Gradients  Overcome. 

High  Glass  Material. 


NUMEROUS  INSTALLA- 
TIONS AT  WORK  in 
England  and  Abroad. 
GIVING  THE  GREATEST 
SATISFACTION.  Inquirers 
sliould  state  LENGTH. 
CAPACITY,  and  NATURE 
OF  GROUND. 


The  ROPEWAYS  SYNDICATE,  Ltd.,  30,  ST.  MARY  AXE.E.C, 


Telegraphic  Address  :    "ROPEWAYS,   LONDON. 


as^^^^^^^^^t^^^^^ii^ifii^¥^^^ii^^^^¥^^¥¥^^^^¥^^^^^ 


Siemens-Martin 
Open  Hearth. 

BLACK  BOLTS 


Rivets  of 

small 
diameter 
itiade 
from 

Special 

soft 

steel 

for 

Cold 

riveting. 


BLACK  BOLTS 


Tensile  Strength  for 

general  work  : 

25  =  28  tons  per  sq.  in., 
30  per  cent,  elongation 
in    10  in. 


Quality 
Guaranteed. 


^TDRoBitj5ori&c 


,^P^^^^^ 


Cv^ 


NUTS  &  WASHERS 


Rivets 

and   Bolts 

supplied 

for 

any 

Special 

tests 
and   to 
any 
Specifi  = 

cation. 


NUTS  &  WASHERS 


As  supplied  to  leading 
Railways,  Engineers, 
Dockyards,  Contrac= 
tors,  etc. 


Wells'  Specialities 


"^  "mWi  Ciflht" 

WAI-LVOUK   &   TELLS'    PATBNTSi. 

POWERFUL     PORTABLE     LIGHT     FROM     OIL 

Up  to  5.000  Candle  Power. 

For  ENGINEERS.  CONTRACTORS,  SHIPYARDS.  RAILWAYS.  COLLIERIES 
QUARRIES,    MINES,    HARBOURS,     DOCKS,    etc. 

OVER      17,000      SOLD. 

Supplied  to  500  British  and  Foreign  Railways. 

Adopted  by  26  Governments  and  all  leading  Firms. 

Exclusively  used  by  the  Great  Military  and  Naval  Powers. 

No.  a.    Lamp,     ^ioo  Candle-power.    Small  H.ind  pattern          £7  7s 

,.     I.        Do.      500  or  1.500  Candle-power.     Hand  pattern £10  Os 

.,    2.    1,500  or  2,500  Candles.    Useful  and  Portable  p.%ttern £15  iQsi 

„    3,    2,500  or  3,500  Candles.    Manchester  Ship  Canal  pattern           £16  iQs' 

„    4.    3,500  or  s.ooo  Candles.    A  most  powerful  L.imp             £17  I5s. 

Burns  either  heavy  Wells'  Oil  or  Petroleum,  but  the  former  is  very  cheap  and  gives  about 
30  per  cent,  more  light  than  petroleum. 

Kettle  Torch  Lamps        wells'  oil  gas 

^^^  GENERATING    LAMPS 

Thousands  Sold 


NO    OIjTSIDE    power    REQUIRED. 

LIME,    WHITING,  OR    COLD  WATER    PAINTS. 

Applied  at  a    speed    of   from   8    to    10   square   yards 


Will   save   First   Cost  i 

No.    6.       Handy  Size.    No  Tank.    On  Whet 

ft.  Special  Aimoured   Hose.    Capacity 


Few   Days. 

i7  7s. 
£8  10s. 
£9    10s. 


No.  5.    si" 


icily  .0  gals'.    £10    lOs 


A.    C.   WELLS    6    Co., 
100a,    Midland    Road,    St.     Pancras, 

orKs:  Cheetham.  Manchester.  LONDON.   N.W. 


Thomas  Piqqott  &  Co.,  Ltd/^?™™ 


I 


GAS,  HYDRAULIC  and 
GENERAL  ENGINEERS. 


Stamped  and    Steel   Angle 

Flanges. 
Steel  Chimneys  of  all  sizes 

Tanhs  in  Steel  or  Cast  Iron 
for  Petroleum  &  Water 

Pans  for  Sugar,  Cassada, 
&c..  for  all  r" 


Loudon  Office: 

14,  C1.S1.THOMAS  APOSTLE 

TeHmnn  : 
ABC  and  Al  Codes  iK;d. 


,.^<5x5>0<>.^>-^<Sx3>^ 


"  WOODITE  "  WORKS,  MITCHAM  COMMON,  SURREY. 


IRK  lANS.    S'l  1  AB 


1  equal  It  tor  btcam  or 
clown,  by  tlic  London 

lives.  Sheeting.  Patent 
Rubber,  Leather,  etc., 


WOODITE." 

"WOODITE"    COMPANY,    MITCHAM,    SURREY. 


Tubes 


MANUFACTURERS     OF 

Weldless  Steel 

and  .  .  . 

Iron 
Tubes, 

steam  Pipes,  Hydraulic 
Tubes,  Boiler  Tubes, 
High  Pressure   .   . 
Steam  Mains, 


HOLLOW  FORCINGS 
COLLARS,  FERRULLS, 
BUSHES.  LINERS. 
COUPLINGS.  AXLES 
PISTON  RODS. 
Etc..  Etc., 
Quoted  for  on  .  . 
receipt  of  .  .  . 


Super-heaters 

A  SPECIALITY. 

Contractors  to  the  War  Office 
and  Admiralty. 


Tubes  Limited 

BIRMINGHAM 

Nat.  Telephone  No.:  2582.    Telegrams:  "  CyHnders,  B.rm.ngha.n. 


g^g[^@i^H!aE)|    Oils,  Oil  Filters,  Sec 


.^-^v^/^^x4N^v  Jjv'li-4)^ 


^     THE     RELIANCE     LUBRICATING     OIL     COMPANY.     ^ 


^1  ly  <3£  ^u.   water    i-ane.   ureal    lower    sjEreei.    luurttjKjr*.    c.i^.  ^ 

2)!  HIGH-CLASS     NON-CORROSIVE     LUBRICATING     OILS       Also  99,  Great  Clyde  Street,  Glasgow;  44,   Baldwin  ,!> 
^  AND    SOLIDIFIED     LUBRICANTS.  ^'^'''°*'^"^*°r\CZV'  ^^"^-^l"^^^ 


t 


"VACUUM"     WASTE    OIL    FILTERS    (Patent). 

SAVE    INITIAL    OUTLAY    IN     A    SHORT    TIME. 

Prices  from  37s.  fid.  to  £21  each,  with  filtering  capacilit^.  v.limli^  (nmi  2  i^.tllmv  per  weeK  t'"-o  :4.ill"ns  per  day.      (In  tliree  tvpes.) 

Largely  adopted  by  gas  engine  and  oilier  macliinery  nsers.     Invahiahlc  1..1  Electric  Lighting  Stations.     I'lill  parliciilars  on  application— also  of  our 

i».».te:»jt     oix^     s'ToxiA.GE:     c«.^ii*e:ts- 


Closed. 


•B"   TYPE 
PATENT  FILTER. 


VACUUM    OIL  COMPANY,  L"    Norfolk  Street,  LONDON.  W.C. 


;p  ^mMmm        Packing,  &c. 


iji!,l*1Wflp™"W**|'' 


T^  Phosphor  Bronze  Co., 

LTD., 

SOUTHWARK,  london,  s.e. 

Sole  MaKers  of  the  Original 
■•Cogwheel"  and  "Vulcan"  Brands  of 

"PHOSPHOR  BRONZE"  ALLOYS 

THE  BEST  &.  MOST  DURABLE  METALS 

hr  .  .   . 
Slide  Valves,    Bearings,  Bushes,  Eccentric 
Straps,     and     other     parts     of     Machinery 
Exposed  to  Friction  and  Wear. 

Also  hr  Pump  Feds,  Fumps.  Piston  Fings,  Pinions.  Worm  Wheels. 
MOTOR   GEARING.  Etc. 


|^^\> 


THE  HUNSLET  ENGINE  CO. 

LEEDS.  '-^°' 


•Wy^gi^f^islF 


MANUFACTURERS     OF 


TANK   ENGINES 
Of  all  Descriptions. 

Designs  and  Specifications  Supplied 
or  WorKed  to. 

Telegrams  :  "  Engine,  Leeds.  Telephone  :  i-S 


Friction  Couplings 

and        Pulleys      Kings   Pa,e„. 


Made     in     Eight 

Sizes,  from  5  to 

1000   H.P.  for 

Gas  Engine 

and  Dynamo 

!  Drives, 

Hoisting  and 

Wire  Drawing, 

Etc. 


Prices  and  Particulars  on  Application  to 

H.  J.  H.  KING  &  CO., 

Engineers,    NatlSWOrth,   CIOS. 


D.    FURDOONJI   «&   BROS., 

Apollo    St.,  Bombay. 


Stone   Breakers. 


(Improved   BlaRe   Type, 


Rollers, 
Screens, 
Gravel  Washers, 
Concrete  Mixers. 


SAMUEL  PEGG  6  SON. 

Alexander   Street,   LEICESTER,    ENGLAND. 


%\  n 


It 


'B^Mm]\         Weighers.  A^jj^ 

CRANE  WEIGHERS. 


OURS  STILL  LEAD  FOR  ANY 
NATIONAL   STANDARD. 


S.DENISON&SON, 

Hunslet  Moor, 

^,_  LEEDS. 


W.H.WILLCOX6Co.,Ltd.    ® 

23,  34  and  36,  SouthwarK  Street,  LONDON. 

PENBERTHY    PATENT    INJECTOR 

For  ALL  Boilers.  ^'''"""'"'^t.itlsX'"'  ''^''"°"      , 

OVER    2S0,000     IN    USE. 

HANDLES    HOT    WATER.  Will  Deliver  at  Boiling  Point. 

Worhs  on  High  and  Low  Pressures. 
AUTOMATIC   and    RESTARTING.  Lifts  up  to  22  ft. 

3     STYLES     AND     16    DIFFERENT     SIZES.  (9 


ASHTON'S 


LUBRICATORS 


Ash  for  List  36, 


SiaHT- 
REIEID 
IMEVEP  fail.       Thousands  Sold. 

SENT    FOR    ONE    MONTH'S    FREE    TRIAL.     

^"''  '  !•  I  -^  4  Pints. 

r}  Price      36-    ••     39-  4S  -  "YS-  llO^^ach 

Do  not  confuse  this  with  the  cheap,  unfinished,  American  make. 

THOIVIAS  A.   ASHTON,   Ltd.,  Norfolk  Street,  SJieffield. 


if     Business  Systems 


DRAWING 

r^OES  your  Index  permit 
you  to  instantly  locate 
any  or  all  the  Drawinsjs  ol 
a  sinjjle  machine  ..r  part  :- 

IF    NOT- 
WHY    NOT? 

OFFICE 
RECORDS. 

and.    at 
the  pan 

you       locale       the 
■inj.  hy  its  number. 

illustrates  ? 

IF   NOT- 
WHY    NOT? 

DRAWINO  No. 

TITLE 

SCALE  OF             INCH  TO                  FOOT. 

1 

DATE  ON  DBAWINO  | 

B.O 

No 

P.O.  No.                                          1     DRAWER 

FILE                                    T. 

SOX 

■ 

"e:- 

DRAWING 

('               ^ 

No.     INDEX                                       v^                 J 

1 

IF 
WH 

Let   us  show   J 
tan  be  adapted  t 
quirements.   Cat; 
sugi-eslions  free. 

the     Card 

NOT 

Y    NOT? 

HI     l.OU     It 

oKues  and 

HOW 

TO  KEEP 

THEM. 

-THB      Rocli«  ell -Wabash 
'       Card      Index      System 
is  adaptable  to  the   keeping 
of... 

Cost  Records, 
Stock  Records, 
Perpetual   Card    Ledger 
.Systems, 

\c. 

Rockwell- Wabash  Co.,  Ltd., 


OHices  .nd  Show  R„o™,       QQ      MiltOH     St..     LONDON,     E.C. 

50,  Dcansgate    Arcade,   Dcansgatc,  Manchester. 


Telephone:   2403   LONDON    WALL. 
Telegrams:    "  OOTYPE. " 


|ipl®Iii'ffte©MHK]E)f         Miscellaneous 


LAUNDRY  MACHINERY 


Also 


COOKING 
APPARATUS 

Catalogues  on  Application. 


W.  Summerscales  &  Sons,  Ltd., 

Phoenix  Foundry,  KEIGHLEY,  England. 


HEYWOOD  &  BRIDGE'S 
I^^^FRICTION  CLUTCH 

f 

I^J.B.Treasure&GO. 

Excelsior  Fire- Polished 

GAUGE    GLASSES. 

1                         LUBRICATORS, 
m^»,    INDIA  RUBBER     WASHERS, 

^P    ItHlS-— 

DAVID  BRIDGE  6  Co., 

Castleton  Iron  Works.  ROCHDALE.  LANCS. 

9<Sl 

JPO  "    Vauxhall  Road,  Liverpool. 

c 


THE    THORNYCROFT   STEAM    WAGON    CO.,    L^° 

.f    steam     Vehicles    for 


MaKers    of    all    hinds 

Cominercial     Purposes 

Municipal  Tipping  Du 

Loads  from 


TRIALS.   1901. 

AWARDED  FIRST  PRIZR  (£500)   IN  WAR    OFFRl 

COMPETITION  OF  MOTOR  LORRIES. 


u. 


London  Office  : 

HOMEFIELD.    CHISWICK,    W. 
*  BASINGSTOKE,  HANTS. 


throughout  Japan. 


39,  SEETHING   LANE,  LONDON.  E.G. 


Tck.^r.ipliicAddK 


DRUM 

PUMP. 


POSITIVE     ACTION. 

NO     VALVES. 
HIGH     EFFICIENCY. 

DRUM 
ENGINEERING  GO. 


Addy,  George,  &  Co 

Britannia  Engine  and  Tool  Factory 

..      6 

Allen,  Edgar  &  Co.,  Ltd 

<■>/ 

British  Steam  Specialties,  Ltd 

..  100 

Alley  &  MacLellan,  Ltd 

57 

Broadbent,  Thos.,  &  Sons,  Ltd.           

■  •    77 

AllgemcineElektricitats-Gesellscbaft 

74 

Brown  Hoisting  Machinery  Co.            

■•    5^> 

AUis-Chalmers  Co 

51 

Brush  Electrical  Engineering  Co.,  Ltd. 

•■     49 

Anderson,  D.,  &  Son,  Ltd 

.S« 

Buckley,  Samuel 

..     67 

Anglo-Japanese  Gazette 

40 

Buffoline  Noiseless  Gear  Co 

..     22 

Ashton,  Thomas  A.,  Ltd 

37 

Builivant  &  Co.,  Ltd 

■•      -37 

Askham  Bros.  &  Wilson,  Ltd 

67 

Bm-ton,  C.  W.,  Griffiths  &  Co 

■■     14 

Asquith,  \V.,  Ltd 

12 

'•  Business  Engineer  ••      

.      ')2 

Avery,  W.  &  T.,  Ltd 

3 

Cambridge  Scientific  Instrument  Co.,  Ltd.    ... 

■        91 

Babcock  and  Wilcox,  Ltd .  ;.. 

^^5 

Chester,  Edw.,  &  Co.,  Ltd 

..      26 

Berry,  Hy.,  &  Co.,  Ltd '..         

43 

Churchill,  Charles,  &  Co.,  Ltd 

..      iS 

Bertrams,  Ltd 

20 

Churton,  T.  Harding        

••     75 

Blake  and  Knowles'  Steam  Pump  Works,  Ltd. 

86 

Clarke's  Crank  &  Forge  Co.,  Ltd 

..    (>(> 

Bleichert,  Adolf,  &  Co 

28 

Clayton,  Son  &  Co.,  Ltd 

..    79 

Blumann  &  Stern,  Ltd 

46 

Cleveland  Bridge  and  Engineering  Co. 

■•    56 

Booth,  Joseph  &  Brothers,  Ltd 

7S 

Cochran  &  Co.  (Annan) 

..    So 

Bridge,  David,  &  Co 

M) 

Consett  Iron  Co.,  Ltd 

..     68 

BLACKMAN 


ELECTRIC  FANS 

(Or  Belt  Driven) 

FOR  VENTILATING. 

OVER  60,000  IN  USE. 


MOST  CONVENIENT, 
EFFICIENT,  & 
ECONOMICAL. 


GOLD    MEDAL 

PARIS,    1900. 


JAMES  KEITH  &  BLACKMAN  GO. 

Ltd... 

Specialists  in  Iteming,  Ucntilating 

and  fiiah  Pressure  (ias  Liahling. 

27,     Farringdon    AvENUfc, 

LONDON,     E.G., 

And   BRANCHES. 


MATTHEWS  &  YATES,  C° 

Swinton,   MANCHESTER. 

Electric 
Motors 

Fully  6   Semi=Enclosed 
I  to  20  B.H.P. 


SEND  FOR  CATALOGUE  OF    OUR 
OTHER    SPECIALITIES. 

LONDON:  84,  Gray's  Inn  Road. 
GLASGOW :  144,  St.  Vincent  Street. 
NEWCASTLE-ON-TYNE : 

3,  St.  Nicholas  BuildinRs. 
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LOXDOX,  DKCKMBK 


NOTES  ON  THE   WE5TPHALIAN   COAL  FIELD. 

DAVID    A.    LOUIS. 

Mr.  Louis  recently  made  an  cxtensiye  tour  of  the  Westphaliaii  di^lriL■l,  and  tiie  notes  wliicli  arc 
embodied  in  the  present  series  of  articles  were  therefore  obtained  first-hand.  After  a  brief 
description  of  the  geology  of  the  district,  the  author  plunges  at  once  into  the  most  recent  phases  of 
Westphalian  practice.  In  the  present  article  he  describes  the  various  methods  of  working  the  coal 
and  the  most  recent  systems  of  transport.  In  future  articles  attention  will  be  given  to  winding 
systems,  the  pumping  arrangements  employed  in  the  mines,  gas,  temperature,  ventilation,  lamps, 
explosions,  output,  screening  and  washing,  coke,  briquettes,  labour,  cost,  housing,  etc.— Ed. 


Rheiic 


\\VM|,1,,,Ii.ui  ,n,il  li.il  1,  so 
umvrr.,,llx  .irknnwK'dsed 
that  no  apology  is  necessary 
in  drawing  attention  to  some 
matters  connected  with  that 
progressive  industrial  dis- 
trict. The  yearly  output  of 
\\'cst]ihalian   coeil   field    approaches 


sixty  million  tons  of  coal.  In  1900,  when  a  maxi- 
mum production  had  been  attained,  there  were 
210  colheries  and  167  winchng  jilants.  Of  these 
collieries,  138  produced  more  than  50,000  tons, 
45  more  than  500,000  tons,  and  one — ZoU- 
verein,  nearly  1,753,000  tons.  This  coal  field 
is  situated  mainly  in  the  Prussian  Province 
of  Westphalia,  but  spreads  across  the  Rhein, 
to  some  extent,  at  Homburg,  opposite  Ruhrort. 
The  mines  are  mostly  situated  about  the  valle\s 
of  the  Ruhr  and  Emscher,  but  as  time  advances, 
are  stretching  more  and  more  into  the  valley 
of  the  Lipjie.  all  these  rivers  are  tributaries 
of  the  Rhein  (iig.  i). 

GEOLOGY. 

Geologically,  this  field  may  be  considered 
as  an  eastern  extension  of  the  great  coal  fields 
of  the  north  of  France,  of  Belgium,  and  of  Aix- 
la-Chapellc.  It  consists  of  a  .series  of  con- 
tiguous basins  resting  on  non-productive 
carboniferous     beds,    which  form  the  southern 


boundary  at  the  outcrop  B  (fig.  i),  and  these  in 
turn  abut  on  Devonian  strata,  as  shown  in  the 
accompanying  map  and  section. 

At  the  outcrop  it  has  an  area  of  about  346 
square  miles,  but  it  extends  northwards  under 
overlying  younger  formations  to  an  extent 
as  yet  unknown.  So  far  as  the  borings  and 
workings  indicate,  the  coal  bearing  area  may 
be  computed  to  cover  1,128  square  miles,  but 
a  considerable  portion  of  the  covered  field  is 
as  yet  untouched.  The  explored  o\^erburden 
varies  in  thickness,  attaining  to  696,  1,644,  ^^^ 
even  2,598  feet  toward  the  present  northern 
boundary.  In  1870  half  the  output  of  the 
field  was  from  mines  working  at  the  outcrop. 
In  1898  this  ])roportion  was  reduced  to  16 
per  cent.,  and  it  will  become  less  and  less  as 
the  new  area  gets  opened  out.  The  greatest 
thickness  of  the  coal  measures  is  9,978  ft.,  and 
the  thickness  of  the  stone  beds  as  compared 
with  the  coal-seams  is  as  40  to  i  in  the  fiaming 
coal  area,  30  to  i  in  the  gas-coal  portions, 
26.1  to  I  in  the  fat  bituminous  seams,  and  100  to 
I  in  the  lean  coal  beds.  The  latter  will  pro- 
bably be  unworkable  on  account  of  their  great 
depth  in  the  northern  part  of  the  field,  and 
therefore  disregarding  these,  the  thickness  of 
the  stone  is  thirty  times  that  of  the  coal  in 
the  remaining  productive  measures. 

There  are  some  ninety  workable  seams  wiiicli 
vary  in  thickness  from  15'  to  45  feet.     They  all 
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A— Outcrop,  productive 

B —         „         barren  ., 

C —        „        Devonian  rocks. 

Collieries  indicated  by  crossed  lianime 


lie  in  more  or  less  Wfll-dt'tinud  Ijeds,  Init  four 
or  live  are  recognised  as  typical,  and  are  deve- 
loped to  a  varying  extent  ni  different  parts  of 
the  field ;  each  bed,  as  a  rule,  yields  coal  of  a 
distinctive  character.  Following  the  order  of 
super-])osition  downward,  they  may  be  classed 
as  flaming,  gas,  fat  and  bituminous,  and  lean 
coal,  and  ty])ical  seams  of  each  in  the  order 
given  are  Bismarck,  Zollverein,  I  aura,  and 
Sonnenschcin,  and  Mousegatt. 

There  is  a  considerable  amount  of  faulting, 
and  much  variation  in  the  thickness  of  the 
seams  in  general,  and  even  of  the  same  seam 
at  different  jmrts  of  the  field.  The  thickness 
of  the  over-burden  likewise  varies  as  already 
noted,  so  that  the  field  is  not  blessed  with  any 
special  dispensation  from  difficulties  m  this 
direction.  In  fact,  the  overlying  beds,  extending 
as  they  do  from  Trias  to  Tertiaries,  and  recent 
de])osite  present  considerable  difficulties  '  to 
shaft-sinking  in  the  parts  of  the  field  affected, 
hence  many  interesting  methods  of  overcoming 
these  difficulties  have   been  developed  in  this 


region,  such  as  the  Tomson.  the  Kind-Chaudroii. 
the  Pattberg,  and  sack-boring.  The  dejiths 
of  the  shafts^of  course,  vary  with  the  thickness 
of  the  overburden,  and  are  getting  deeper  and 
deeper  towards  the  north  part  of  the  field. 
In  Table  A  the  depths  of  a  few  of  the  notable 
shafts  are  given  : — 


Depth  in 

Shaft. 

1...l:i1i1>. 

Kecklingshausen 

..      .1^3 

Schalke 

..      38«i 

Khein  Elbe  III. 

Gelsenkirclicn... 

..      3S')i 

Ewald 

Hertcn 

.       400 

Monopol  GriinberfJ     .. 

Camen 

■■■|        4-':', 

General  Blumenthal    .. 

...          4(10 

WORKING. 

As  a  rule,  the  sluilts  aiv  ciirular,  tlie  usuul 
diameter  being  i6i  ft.,  which,  however,  is 
greatly  exceeded  in  some  of  the  new  shafts. 
With  regard  to  the  actual  mining,  many  different 
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modes  of  winning  tlie  coal  are  in  use  ;  in  fact, 
metliods  are  selected  to  suit  the  peculiarities 
and  vagaries  of  the  seams,  and  therefore  in 
the  workings  at  different  mines  a  great  diversity 
of  systems  are  encountered  ;  but,  as  a  matter 
of  fact,  in  some  cases,  even  in  the  same  mine 
various  methods  are  adopted  to  suit  the 
characters  of  the  different  seams  or  the  var\ing 
character  of  the  same  seam. 

The  most  striking  feature  about  recent  West- 
phalian practice  is  the  replacement  of  "  pillar 
and  stall  "  methods,  which  had  reigned  supreme 
for  nearlv  a  centurv.  by  "  longwall  "  methods 
with  coni|.lct<-  -.(..wa^c  Of  thi'  working-.  The 
chief  re.i-Miis  i,,r  iln-,  ,nr  i|,r  i  ,iv\  ,ni  i,  .11  or  else 
the  coMM.lriMliK  .ili.il.nu  lit  nl  ih.'  , k-.l lac t iou 
of  the  surface  l)y  sui)sRlence  ;  ihe  greater 
security  in  working  contiguous  seams ;  llu' 
easier  ventilation  :  the  greater  yield  of  round 
coal :  the  prevention  of  underground  fires  ; 
and  the  stoppage  of  sudden  inflows  of  water 
in    wet     areas.      The     extra    irksome     factors 


entailed  by  the  new  practice  are  procuring  the 
material  for  stowage  and  its  distribution  in  the 
mines.  Few  mines  provide  sufficient  waste  in 
working  for  complete  stowage,  therefore  all 
sources  are  drawn  on  ;  many  a  great  spoil  heap 
has  already  in  this  way  found  its  way — or  is  on 
its  way — back  into  the  mine  ;  any  sort  of 
rocky  waste  or  cinders  or  clinker,  but  particu- 
larly granulated  blast  furnace  slag  and  the 
waste  rock  from  the  coal  washeries.  are  sought 
after:  failing  the^e  smm-.-^;.  mrk  is  quarried 
on  the  surface  ;iii.|  i.il.ni  niiMrr;^rnui,,|.  Tliere- 
f ore  longwall.  wnli  wwl-  -t.ill-  1-  m  \n;^iir,  with 
flat  or  slighth  m.  hncJ  m  auis.  wliiLh  yield 
material  for  packing:  whilst  stepped  longwall 
is  used  in  slightly  inclined  seams.  For  the 
more  inchned  and  larger  seams  a  modified 
stepped  longwall  is  adopted,  in  which  the  coal 
is  removed  in  a  series  of  lifts  generally  in  steplike 
fashion  :  the  stepping  in  some  cases  being 
inverted.  Thin  steep  seams  are  worked  to  the 
rise  h\  the  inverted    stepped    system,    similar 
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to  over-hand  stoping  in  metal  mining.  These 
methods  are  varied  to  suit  circumstances ;  there 
is,  too,  still  a  moderate  amount  of  pillar  and  stall 
work  done  where  considerable  dithculties  would 
be  encountered  in  making  an  alteration.  The 
problem  of  bringing  the  stowage  material  into 
and  distributing  it  in  the  mint-,  ha--  ^i\en  rise 
to  much  ingenuity  in  devi^uiL:  ->  limirs  that 
shall  not  interfere  with  the  duiu.ml  inti\cments 
of  the  coal,  but  it  would  be  out  of  place  to  go 
into  such  detail  here  ;  suffice  it  to  say  that  in 
newer  collieries  frequently  a  supplementary 
winding  plant  is  installed  for  dealing  with  this 
material,  and  roads  are  kept  open  for  it,  whilst 
staple  shafts  with  pulleys  are  specially  provided 
for  (conveying  it  to  wIhtc  it  is  wanted  at  the 
working  faces. 

TRANSPORT. 

The  coal  is  taken  from  the  working  place  in 
sheet  iron  tubs  carrying  half  a  ton.  On 
inclined  seams  it  is  brought  to  the  levels  by 
self-acting  inclined  planes ;  on  other  seams 
in  the  usual  way.  From  the  levels  to  the  shafts 
it  is  either  drawn  by  horses  or  by  mechanical 
haulage  ;  the  latter  in  the  form  of  wire  rope 
haulage  is  rapidly  supplanting  the  former,  of 
which  only  a  few  thousand  still  remain  in  use 
underground.  Some  roads  are  nearly  three 
thousand  yards  long,  and  there  are  few  less  than 
eleven  hundred. 

-^Amongst  the  longest  haulage  roads  are  the 
following  :  Centrum,  2,943  yards  ;  Konigsborn, 
2,746  yards  :  Holland.  2.464  yards  ;  Ewald 
and  some  others,  2.IQ0. 


Steam  and  compressed  air  are  used  ior  the 
hauling  engines  ;  but  electrical,  especially  three- 
phase  machines,  are  being  introduced  into  these 
collieries.  With  steam  and  compressed  air, 
twin  engines  are  used,  the  former  with  con- 
densers. In  the  latter,  air  is  heated  in  pro.xirnity 
to  the  admission  valves  of  the  engine  with  waste 
steam  or  coke  fires,  or  mine  gas  or  even  with 
electricity ;  in  the  latter  case  by  the  use  of  a 
resistance  spiral  surrounding  the  tube  leading 
to  the  engine  ;  the  spiral  itself  being  protected 
by  an  outer  casing. 


The  old  massive  masonry  towers  with  timb.er 
pit  frames,  have  almost  all  disappeared,  and  in 
all  the  new  collieries  the  whole  pithead  structure 
is  built  of  iron  or  steel,  and  one  of  the  most 
characteristic  features  of  the  neighbourhood  is 
the  tall,  slender  pit  frame  generally  of  lattice 
girder  work,  and  consisting  of  the  guide  frame 
supported  by  two  or  three  im  hiuil  pmi'--. 

Newer  collieries,  Preussen.  Si  haiuln'ist,  etc.. 
have  what  is  known  in  the  distru  t  as  "  haiglish  " 
frames;  in  thi-^r  the  wvij^ht  of  the  pulley  and 
load  is  taken  b\  a  -pr,  i,,l  pair  of  legs  supported 
by  back  legs  111  the  usual  manner,  and  the 
guide  trainr  1-  k.  lii'xcd  of  this  burden.  Frames 
of  this  (lcs(  ii|itiiin  are  shown  in  figs.  3  and  4. 
These  npnstiit  the  exterior  of  Preussen  I.  Pit, 
and  give  a  very  slight  idea  of  the  kind  of  build- 
ings that  are  put  up  a.t  recent  collieries  in 
Westphalia. 
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FIUE    KNGINE    TRIALS. 

A  2l-in.  jet  being  proiected  across  the  lake  at  Earl's  Court,  a  distance  of  some  300  ft.,  I>v  Ihc  l.ii  .^c 
steam  tire  engine,  obstructed  for  the  C.ipe  Tnu-n   Fire  Brigade  bv  Messrs.  Shaiid,  M.i— 1.  ,nid  Co. 

50nE   nODERN   FIRE   APPLIANCES. 

Illustrative  of  the  International  Fire  Exhibition  at  Earl's  Court,  and    a  propos    of   the    Fire 
Prevention  Congress  Report. 


GEORGE    ARMISTEAD. 


THE  conclusion  of  tlie  International  Fire  Exhibition 
at  Earl's  Court,  and  the  issue  of  the  official 
report  of  the  first  International  Fire  Prevention 
Congress*  call  for  a  brief  review  of  progress  in 
recent   tire   iJrevention  and  extinction. 

There  is  an  ever-increasing  danger  of  tire  in  modern 
workshops  and  factories,  which  makes  the  subject 
one  of  extreme  importance  to  manufacturers,  and  it 
is,  therefore,  a  mat  irr  I.  ,r  ,  ,  ,iiur,itul.ition  tli.ii  l^'th  these 
functions  are  likel\   !■  i^l  "■  i-  -11.  .w^^l  1 1\   ]ii  .i.  1  n  ,il  n  suits. 

The  Congress  \v.i-,  iiiii.|iir,  l.u-.  ,i„  .Mr.  i:.  11.  Sachs 
{Chairman  of  the  British  1-ire  Prevention  Committee) 
points  out  in  his  introduction  to  the  report,  the  world 
has  never  before  seen  a  tire  prevention  congress,  or 
a  conference  of  those  interested  in  measures  for  pre- 
venting the  outbreak  and  spread  of  fire,  as  distinct 
from  fire-extinguishing  and  life  saving. 

OBJECTS     OF     THE     FIRE     PREVENTION     CONGRESS. 

The  task  which  the  conveners  set  the  Fire  I'n  v.iilion 
Congress  is  thus  set  forth  m  tlie  report  :  — 
It  wa-s  to  discuss  : — 
(a)  The   practice  of   building   ctmstruction   and    the 

*   Offici.1l  rrjinrt  nf  thf-  Int.-rnatioiial  Fin-  Pn-vcntion 


application  of  building  materials  from  a  fire  prevention 
point  of  view  ;  comparing  the  practice  in  difterent 
countries,  and  inquiring  into  the  latest  materials  and 
systems  of  construction  available,  as  also  the  latest 
inventions  for  the  general  equipment   of  buildings. 

(b)  The  equipment  of  buildings,  particularly  in 
relation  to  the  application  of  electric  power  and  electric 
Ught  eliciting  the  views  of  electrical  engineers  and 
fire  brigade  officers  as  to  the  origin  and  prevention 
of  electrical  fires,  including  fires  caused  by  lightning. 

((■)  The  development  of  ordinary  and  automatic 
electrical  fire  alarm  systems   and   their  apphcation. 

(d)  The  legislative  enactments  in  force  in  cities  and 
districts,  particularly  in  respect  to  the  limitation 
of  area  or  cubical  contents  for  warehouse  buildings 
and  workshops,  and  the  means  of  separating  and 
uniting  such  buildings,  also  the  means  of  escape  in 
case  of  fire  ;  Ukewise  the  regulations  governing  the 
construction  and  control  of  theatres  and  places  of 
public  resort,  and  the  means  of  escape  in  case  of  fire 
in   shops  and   tenements. 

(c)  The  best  means  of  watching  or  inspecting  build- 
ings and  plant  exposed  to  fire  risks  without  undue 
inconvenience  to  owners  and  occupiers,  the  practice 
of  fire  brigades  in  this  direction,  and  the  experience 
■  if  the  various  fire  patrol  systems. 

(,/)  The  latest  experience  as  to  spontaneous  ignition 
and  safeguards  for  the  storage  of  explosives  and 
oils  ;      tlie    practice    in    respect     to    insurance    against 
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lire  ;  the  systems  adopted  in  various  countries  ; 
the  risks  insured  against  ;  the  relations  of  national, 
municipal,  public,  and  private  insurance  corporations  ; 
systems  of  mutual  insurance,  the  precautions  taken 
against  incendiarism,  the  statistical  recording  of  fire 
losses,  and  the  preparation  of  uniform  fire  maps  and 
plans. 

(;;)  The  best  means  of  recording  the  causes  and 
etfect  of  fires,  and  tabulating  the  results,  so  that  a 
basis  for  comparison  may  be  obtained,  and  standards 
compiled  for  various  degrees  of  fire-resistance  required 
in  different  buildings  and  suited  for  various  materials; 
the  best  methods  of  testing  materials  and  recording 
the  facts  of  such  tests  for  the  information  of  those 
engaged  in  the  construction,  use  and  protection  from 
lire  of  buildings. 

ITS     RESOLUTIONS. 

The  report  calls  attention  to  the  hst  of  resolutions 
passed  by  the  various  sections  and  confirmed  by  the 
Congress.  .\  perusal  of  these  shows  that,  "  in  certain 
liranches  of  fire  preventive  work,  definite  conclusions 
(if  great  importance  were  successfully  formulated. 
Among  these  expressions  of  opinion  by  members  of 
the  Congress,  perhaps  the  most  notable  is  that  which 
calls  for  the  abolition  of  the  term  '  fire-proof '  in 
relation  to  building  construction.  It  is  proposed 
to  adopt  in  its  place  the  more  accurate  term  fire- 
resisting."  Closely  connected  with  this  resolution 
and  of  almost  equal  importance  is  the  suggestion 
that  a  classification  of  degrees  of  '  fire-resistance ' 
should  be  universally  adopted  on  the  basis  of  a  scheme 
drawn  up  by  the  British  Fire  Prevention  Committee 
after  a  protracted  series  of  investigations  and  experi- 
ments. It  is  to  be  hoped  that  these  three  resolutions 
will  prove  to  be  the  first  step  towards  banishing  the 
misleading  term  '  fire-proof,'  apphed  by  manufac- 
turers to  their  more  or  less  resistant  materials,  in 
order  to  lure  the  unwary  architect  or  builder  into  a 
false  sense  of  satisfaction.  As  it  is  unlawful  to  sell 
margarine  for  butter,  so  it  should  be  forbidden  to 
sell  as  '  fire-proof  '  systems  of  construction  which 
collapse  at  the  mere  semblance  of  a  fire. 

At  the  same  time,  the  admiration  of  the  Continental 
members  for  the  work  and  methods  of  the  British 
Fire  Prevention  Committee  found  expression  in  tlie 
desire  for  an  establishment  of  testing  stations  on  the 
model  of  that  in  Bayswater,  in  all  countries  under 
the  guidance  of  an  International  Committee.  The 
Congress  was  also  of  opinion  that  the  building  laws 
in  most  countries  require  revision  to  make  them  accord 
with  the  most  recent  experience  with  fire-resisting 
materials.  The  necessity  for  bringing  legislation  up 
to  date  from  time  to  time  is  obvious,  but  recent  ex- 
perience has  shown  that  any  such  attempt  in  London 
will  meet  with  mucli  opposition  from  property  owners. 
Xor  will  any  such  legislation  prove  effective  which  is 
not  retrospective  in  cliaracter,  and  does  not  provide 
for    capable   official   suiiervision. 

The  Congress  considered  both,  on  the  one  hand, 
that  special  courses  of  study  dealing  with  fire  prevention 


should  be  instituted  in  all  architectural  and  engineering 
schools  and  colleges  ;  as  also,  on  tire  other,  that 
every  attempt  should  be  made  to  popularise  the  subject 
by  the  formation  of  local  branches  to  the  existing 
fire  prevention  societies. 

The  neglect  of  preventive  work  by  fire  brigades 
also  received  notice,  and  a  careful  study  of  the  question 
by  fire  brigade  officers  was  strongly  recommended. 

Perhaps  the  most  important  resolution  from  a 
fireman's  point  of  view  was  that  caUing  for  the  due 
legislation  of  their  position  and  their  inspection  by 
Government  officials.  A  demand  for  systematic 
investigation  of  every  fire  by  an  official  appointed 
for  the  purpose,  who  should  make  a  report  on  the 
cause  of  the  outbreak  and  all  the  circumstances  con- 
nected therewith,  was  strongly  supported  ;  and  the 
Press  was  reminded  of  the  good  work  which  might 
be  done  by  an  enterprising  editor  if  he  were  to  publish 
practical  reports  of  fires,  able  to  teach  the  general 
public  the  lessons  to  be  learnt  from  many  of  the  fires. 
In  this  connection  an  idea  was  thrown  out  that  an 
international  pubhcation  deaUng  with  actual  fires  and 
their  lessons  would  be  of  great  value. 

Finally,  with  a  view  to  a  complete  union  lietween 
the  two  branches  of  fire  protection,  the  Congress 
advised  the  consolidation,  in  each  country,  of  all 
regulations,  whether  for  the  prevention  or  the  extinction 
of  fire,  into  a  single  Fire  Act,  which  should  leave 
scope   for   additional   by-laws   to   meet    local   reipure- 
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After  hearing  a  series 
insurance  questions,  the 
but  weighty  resolutions,  'i 
any  system  of  fire  insuram 


tlierefrom. 

Tlie  most  valuable  achievement  of  the  Congress 
might  be  summarised  under  three  heads:  (i)  It  has 
laid  the  basis  for  the  foundation  of  an  ettective  inter- 
national policy  for  the  prevention  of  fire,  based  ujion  a 
regular  international  exchange  of  experience  and 
lliought  :  (2)  it  has  brought  about  an  international 
untlerstanding  on  the  subject  of  requirements  of  and 
methods  of  testing  '  fire-resistance  '  in  building 
materials  and  systems  ;  (3)  it  has  assisted  in  breaking 
down  the  barrier  between  some  of  the  personal  and 
vested  interests  of  fire  prevention  and  fire  extinction, 
and  lias  brought  together  leading  representatives  of 
each  of  these  branches  with  the  happiest  results." 

THE    EXHIBITION. 

The  idea  of  the  Exhibition  was  the  outcome  of  the 
interest  aroused  in  fire  matters  during  the  year  1902, 
principally  on  account  of  the  increasing  loss  of  life 
from  fire  in  the  Metropolis  and  the  controversies  on 
the  equipment  of  fire  brigades  and  fire  preventive 
building  legislation.     Tlic  initiative  was  taken  by  the 
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to  the  Directors  of  the  London  Exhibition  Company 
that  their  grounds  at  Earl's  Court  lent  themselves 
to  such  an  object.  This  proposition  was  accepted, 
and  the  International  Fire  Exhibition  was  accordingly 
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organised  by  the  British  Fire  Prevention  Committee, 
supported  by  the  National  Fire  Brigades  Union, 
the  Exhibition  Company  undertaking  the  business 
arrangements  and  the  financial  responsibihty.  H.R.H. 
the  Duke  of  Cambridge  ac- 
cepted^the  Presidency,  the  Vice- 
Presidents  being  the  Duke  of 
JIarlborough,  the  Lord  Mayor 
of  London,  and  Mr.  Sachs, 
Chairman  of  the  Executive  of 
the  British  Fire  Prevention 
Committee,  whilst  the  influential 
a  Advisory  Council  comprised  the 
~  presidents  or  leading  members  of 
g  the  principal  scientific  and 
^.  learned  societies. 
5  The     opening    ceremony   was 

~  performed  by  the  Duke  of 
S  Cambridge  on  the  6th  May,  and 
'->  attracted  a  brilhaut  assembly, 
g  which  included  many  fire  chiefs 
y  from  the  Continent.  Exhibits 
^  both  for  the  Commercial  and 
S  Loan  Sections  quickly  flowed 
^  in  from  Great  Britain  and  the 
"I  Continent,  and  ultimately  a 
X  thoroughly  representative  col- 
o  lection  of  fire-preventive  systems 
~  and  fire  appliances  was  secured. 
p;  In  the  Loan  Section  was  to  be 
i:  seen  a  series  of  old  fire  engines, 
-  a]i]iaratus,  and  engravings 
r;  1.1  till 'J  from  before  the  Fire  of 
^  1. 1  ill. li ill  to  our  own  times,  and 
C  iiiLliahug  a  collection  of  relics 
^  of  Van  der  Heyd,  inventor  of 
a"  the  fire  engine.  Equally  in- 
<  structive  was  the  carefully 
2  prepared  pageant  in  the  Empress 
t;  Theatre,  showing  the  evolution 
d  of  fire-fighting  since  the  occu- 
~  pation  of  Great  Britain  by  the 
5  Romans,  and  terminating  with 
c  a  remarkable  display  of  modern 
~  engines  and  escapes  actually  at 
x      work   on  a  burning  building. 


many  ui  the  loreign  makers 
of  fire  apphances  exhibited 
apparatus  with  which  English 
brigades  were  unacquainted, 
and  one  of  the  earliest  results 
of  the  exhibition  was  the  intro- 
duction of  the  "  Pompier  " 
ladder  in  the  London  Brigade, 
bestowed   on    ex- 


vards 


ere  the  result  of  most 
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I'OWEKUL    I,000-GALLO\    STEAM    FIRE    ENGIXE,    HUILT 

EOU    THE    METROPOLITAN    FIRE    BRIG 

"  Double  Vertical  "  variable  steiin 


part  of  juries  comprising  both  British  and  foreign 
experts  in  tire  matters,  and  if  the  conditions  were 
somewhat  more  stringent  than  usual,  it  is  certain  that 
the  manufacturers  who  secured  gold  and  silver 
medals    fully  merit  the  public  confidence. 

British  firms,  on  the  whole,  held  their  own,  especially 
in  steam  fire  engines,  but  the  gold  and  bronze  medals 
offered  by  the  Society  of  Arts  for  the  best  long  ladders 
were  both  secured  by  German  firms.  Although  of  a 
more  serious  and  instructive  character  than  its  fore- 
runners at  Earl's  Court,  this  Exhibition  proved  a 
complete  success,  and  the  interest  e.\cited  amonc;  the 
general  pubUc  can  hardly  fail  to  stimulate  both  the 
aims  of  the  British  Fire  Prevention  Committee  and 
the  efficiencv  of  all  branches  of  the  British  Fire  Service. 


1!Y    JIKSSRS.    SHAM),    MASON    ANl 

J    LO. 

}ADE,    CAPE    TOWN. 

expan->i..n  tviic. 

notable;   exhibits. 

impossible,   within   the  limits  at 

our  disposal 

It  is 
to  give  more  than  a  brief  account  of  a  few  selected 
exhibits,  and  we  have  made  our  selection  from  the 
various  apphances  shown  Ijy  exhibitors  win/  were 
awarded  gold  medals. 

MESSRS.     MERRYWEATHER    &    SONS'    "FIRE     KING." 

The  oil  fuel  motor  steam  fire  engine,  sli.nvn  in  the 
accompanying  ilhistraticm,  is  one  of  the  "  hire  Kuil;  " 
pattern,  built  by  Messrs.  Merryvveather  and  Sons 
for  Liverpool.  It  is  fired  by  means  of  vaporised 
oil,  and  is  capable  of  pumping  three  hundred  and 
twenty   gallons    of    water   per    minute.        Standing  in 
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inds   of    steam 


steering  gear,  and 


iet,    with    about     tive    pour  ,     ,    .      j 

always  in   the  boiler,   and   on   a   call   being   received,  under  the  most  complete  control  of  the  dr..             _ 

the  vaporised  oil  can  be  at  once  ign.ted,   and  in  less  speed   up   to   thirty  miles   an   hour   can   be   ob  ame<l 

han  a  mmute  and  a  half  h  can  leave   the  station  to  On   arrival   at   a  fire,    the  dnvmg   machmery  can   be 


than  a  mmute 
respond   to  the  ca' 


gear,  and  the  pumps  put 
so  that  by  the  time  the  hose  has 
been  run  out  and  the  branchman  is 
ready  the  engine   can  immediateh 


commence   pumping 


The  fire  can 


:ape 


be  regulated  at  will  by  the  engineer, 
who  has  it  under  complete  control. 
The  engine  carries  two  cyhnders 
containing  thirty-six  gallons  ot 
oil,  or  sufficient  to  last  at  an 
ordinary  fire  for  several  hours. 
Two  tanks  are  fitted,  one  on  each 
side  of  the  boiler,  for  the  storage 
of  water,  and  a  main  feed  pump 
works  all  the  time  the  engine  is 
travelling.  There  is  also  an  in- 
jector placed  in  a  convenient 
position    in    case     the    main    feetl 

A    COMBINED     MOTOR    CHEMICAL 

FIRE  ENGINE,   HOSE    TENDER  AND 

FIRE    ESCAPE. 

The  combined  motor  chemical 
Wre  engine,  hose  tender  and  fire 
shown  on  this  page,  has 
built  by  Messrs.  Merry 
weather  and  Sons,  of  Greenwich, 
to  the  requirements  of  Superinten- 
dent Eddington,  of   Tottenham. 

It  has  been  designed  for  the 
sjiecial  purpose  of  combining  all 
the  very  latest  and  most  scientific 
improvements  intended  to  save 
hie  or  extinguish  fire.  The  motor 
is  20  b.h.p.,  and  is  capable  of 
propelling  the  machine  at  three 
speeds,  viz.,  fifteen,  ten,  and  six 
miles  per  hour,  or  of  reversing  at 
the  latter  speed.  It  is  entirely 
:iut(imatic  in  its  action,  and  is 
litlid  uilli  electric  ignition.  The 
;,,-lt.  sliding  carriage  telescopic 
i>,  .ijiL,  lias  specially  designed 
tit  lings  lor  .shipping  and  unship- 
ping the  escape  in  a  few  seconds. 
I  lie  ladders  are  trussed  with  steel 
tubes  up  each  side,  thus  ensuring 
a  maximum  amount  of  strength 
with  a  minimum  of  weight.  In 
case  of  any  one  or  more  rungs 
being  broken,  they  are  capable  of 
being  replaced  without  in  any  way 
weakening  the  .sides  of  the  ladder. 
Hy  an  ingenious  device,  the  same 
hoisting  gear  and  winch  which 
wind    up    the   sliding   carriage     are 
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The  chemical  cyUiuler  is  at  pohshed  copper  witli 
gun-metal  fittings.  It  holds  sixty  gallons,  and  is 
fitted  with  acid  bottle  and  patent  apparatus  for  mixing 
the  liquids.  It  is  so  designed  as  to  be  capable  of  using 
compressed  carbonic  acid  gas  if  required  after  the 
original  charge  is  exhausted.  A  brass  reel  carries 
one  hundred  and  eighty  feet  of  solid  rubber  hose 
for  the  discharge  of  the  chemical  fluid.  The  hose 
tender  carries  three  hundred  feet  of  2j-in.  "double 
substance  "  hose.  The  couplings  of  this  hose,  as  well 
as  the  heads  of  the  standpipes,  and  all  branches, 
are  made  of  aluminium  to  reduce  weight.     The  machine 


Exhibition  authorities  is  a  double-cylinder  engine, 
in  which  the  steam  cylinders  and  pumps  are  placed 
vertically  at  the  rear  of  the  quick-steaming  boiler 
furnishing  the  motive  power.  The  boiler  is  of  the 
well-known  inchned  water-tube  type  introduced  by 
the  firm,  in  which,  under  ordinary  working  conditions, 
steam  of  too  lb.  pressure  can  be  raised  from  cold  water 
in  from  5^  to  7  minutes.  Amongst  other  interesting 
points  of  construction  in  the  engines  shown  are  (i) 
th;  apphcation  of  variable  steam  expansion  gear  to 
regulate  the  power  of  the  engine  to  the  work  to  be  done, 
thus  effecting  an  economy  in  the  use  of   steam  with 


JIESSRS.  SHANl),  MASO.N  ANlJ  CO. 
FOR   QUICK    TUKN-OUTS  - 


..M,Hr  "  ijiiriii.i-;  vertical"  expansio.v  steamei 

\PACITY     260-300    GALLONS    PER    MINUTE. 


js  designed  to  carry  six  men  besides  the  driver.  The 
Petrol  Motor  and  Tsnder,  as  an  accessory  to  a 
motor  steam  fire  engine,  constitute  a  valuable  first  aid. 
The  hand  chemical  engines  in  the  rear  may  be 
instantly  brought  into  use,  and  the  tendrr  ]iriiviili's 
accommodation  for  long  lines  of  hose. 

"DOUBLE   VERTICAL"   ENGINES   BY  MESSRS.  SHAND, 
MASON    AND    CO. 

The  new  patent  "  Double  Vertical  "  variable  expan- 
sion steam  fire-engine  for  which  a  special  gold  medal 
was  awarded    Messrs.   Shand.   Mason   and   Co.   b\-  the 


a  concomitant  saving  in  fuel,  at  the  same  time  lessening 
the  work  of  the  engineer  and  enabhng  a  considerable 
reduction  to  be  made  in  the  weight  of  the  machine  ; 
and  (2)  the  ingenious  and  eflfective  arrangeme.^t  for 
the  utilisation  of  oil-fuel  in  place  of  coal.  By  the 
use  of  oil-fuel  the  time  occupied  in  raising  steam  is 
appreciably  shortened— in  fact.w^here  20  lb.  to  30  lb.  of 
steam  is  maintained,  as  at  the  Metropolitan  fire  stations, 
it  almost  becomes  a  negligible  quantity,  i  to  1 1  minutes 
sufficing  to  bring  the  pressure  to  100  lb.  after  the 
fire  has  been   started.     Steam  pressure  is    inaintaintd 
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with  far  greater  ease  and  steadiness  than  with  coal 
fuel ;  there  is  also  an  entire  absence  of  smoke,  sparks, 
and  flying  cinders  when  the  engine  is  working  ;  no 
stoking  is  required,  and  no  preparation  necessary 
when    the   steamer    returns     to    the   station. 

In  theShand-Mason  patent  oil-fuel  burner  a  striking  ad- 
vance has  been  made  in  the  direction  of  simpUfying  and 
perfecting  the  apparatus.  The  oil  is  stored  in  an 
oblong  tank  holding  from  2\  to  3  hours'  supply,  placed 
in  the  fore  jmrt  of  the  hose-box  imder  the  coachman's 
seat  whence  it  is  fed  by  gravity  to  the  burner.  In 
working,  the  oil  is  sprayed  through  three  or  more 
outlets  on  to  a  jet  of  highly  super-heated  steam,  which 
disperses  it  into  fine  molecules  and  forces  it  against 
a  baffle-plate  in  the  furnace,  ensuring  thorough  com- 
bustion. When  starting  with  the  furnace  cold,  air 
forced  into  the  boiler  takes  the  place  of  the  steam- 
jet  temporarily  for  spraying  the  oil.  The  supply  of 
fuel  to  the  furnace  can  be  regulated  as  desired,  each 
of  the  jets  in  which  the  feed  pipe  terminates  having  a 
separate  stop-cock.  Thus,  when  the  engine  is  standing 
for  any  length  of  time  the  supply  can  be  limited  to  a 
single  small  jet,  nr  turned  off  completely,  the  relishting 
occasioniuu  no  loss  of  time. 

DEMONSTRATING    AT    EARLS    COURT. 

At  present,  however,  the  majiiiit\  ft  timines  art- 
using  coal  and  in  the  efficient  workinu  ol  sm  h  in;.;ines 
the  stoking  arrangements  play  .m  iiiipi  iii:iiu  I'art, 
In  the  Shand-Mason  "HouM.'  N.iihil"  thf  tire 
door  is  ]5laced  at  the  m-I*  m  ihNkiui  b-  the 
rear,  the  side  position  ain  ii.Iihl;  ■^n.iii  ii^.(|..in  to 
both  engineer  and  firemen  while  working.  A  turt  er 
claim  on  behalf  of  this  arrangement  is  that  it  permits 
of  the  centre  of  gravity  being  kept  low,  giving  greater 
safety  in  travelling;  the  design  of  the  engine  is  m.t 
cramped  or  limited,  and  a  lower  position  of  the  auction 
inlet  is  permitted.  Special  means  are  pr<i\i<lr,l  f,.r 
lighting  the  furnace  without  stopjiing,  when  fi  roi,/, 
to  a  fire. 

The  engine  is  strongly  moiinud  on  steel  side- 
frames,  .springs,  and  axles  with  higli  wood -spoke 
wheels.  The  "  Double  Vertical  "  steam  fire- 
engine  is  constructed  in  seven  standard  sizes,  ranging 
from  200  gallons  to  1,000  gallons  per  minute.  Of 
these,  two  are  here  illustrated,  the  J60-300  gallon 
engine,  one  of  the  handiest  and  most  convenient  for 


general 


very  powerful   i. 


gallo 


the  engravings  showing  appro.\imately  the  relative 
sizes  of  the  machines.  It  was  a  450-500  gaUon  engine 
of  this  pattern  which  took  part  in  the  competitive  trials 
before  the  jury  of  the  International  Fire  Exhibition, 
giving  better  results  than  any  other  typo.  An 
engine  of  the  1,000-gallon  size  also  furnislied  a 
remarkable    demonstration    of    its    powers    at    Earl's 


Court  shortly  before  the  close  of  tlie  Fire  Exliibition, 
when,  in  the  course  of  the  tests,  a  huge  volume  of 
water  from  a  2j-in.  nozzle  was  hurled  across  the  lake, 
a  distance  of  some  300  ft.,  to  the  great  admiration 
of  the  expert  onlookers. 

PORTABLE     ENGINES. 

In  addition  to  "  Double  \'ertical"  Engines  of  various 
sizes,  Messrs.  Shand,  Mason  and  Co.  also  exhibited 
an  engine  of  their  "Light  Portable"  type,  a  single- 
cylinder  steam  fire  and  pumping  engine  with  patent 
quick-steaming  boiler  carried  upon  a  two-wheel  frame, 
and  having  a  capacity  of  100  to  150  gallons  per  minute. 
The  steady  working  of  this  small  engine  and  the  re- 
markable distance  attained  by  its  jet  created  much 
interest.  The  engine  has  been  found  a  useful  machine 
for  small  estates,  institutions,  etc.,  for  general  pumping 
and  fire-protective  purposes  where  a  larger  engine  is 
not  required.  It  is  a  favourite  fire-engine  in  the  East, 
its  portability  and  the  small  space  in  which  it  turns 
making  it  specially  suitable  for  use  in  narrow  streets. 
The  firm's  patent  type  of  "  London  Brigade  "  Manual 
Engine,  with  new  accessible  valve  arrangement  and 
having  hose  and  suction-piiK-  ci.iinectinns  all  at  tlie 
rear,  was  also  exhibited. 

COMBINED     HORSE     FIRE     ESCAPE     AND      HOSE 
CARRIAGE. 

The  Shand-Mason  Patent  Combined  Horse  Fire  Escape 
and  Hose  Carriage,  which  gained  for  the  makers  a  special 
award  at  the  Earl's  Court  Exhibition,  is  their  latest 
addition  to  life  saving  materiel  for  fire  brigades.  It  com- 
bines (i)  a  telescopic  fire  escape  of  the  Shand-Mason 
improved  "  Lattice  Girder  "  type  ;  and  (2)  a  full- 
size  pair-horse  hose  carriage  or  combined  hose  carriage 
and  chemical  engine.  Tlie  object  of  the  invention 
is,  of  course,  to  provide  the  speediest  possible  arrival 
at  a  fire  of  the  fife-saving  apparatus  accompanied 
by  the  firemen  and  appliances  for  dealing  with  the 
outbreak.  The  escape  is  carried  horizontally  upon 
the  carriage,  and  the  arrangements  for  disconnecting 
it  from  the  carriage  are  practically  instantaneous  in 
action.  Though  forming  one  machine  for  travelling 
purposes,  the  two  parts  can  be  used  independently, 
the  carriage  forming  a  complete  and  useful  "  first 
alarm  "   machine. 

For  cases  where  a  horsed  machine  is  not  practicable, 
Messrs.  Shand,  Mason  and  Co.  provide  their  "  Curricle  " 
Fire  Escape.  This  has  a  similar  ladder,  aiM  is  rapidly 
and  easily  propelled  by  one  or  more  men  according 
to  the  size  of  the  machine,  which  is  mounted  upon 
springs  and  steel  axle  between  a  pair  of  high  wotid- 
spoke  wheels.  Important  points  are  the  fine  balancing 
of  the  machine  and  the  automatic  and  other  arrange- 
ments for  quick-raising  and  extension. 
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JOSEPH     HOKXEK. 

The  author  details  the  various  requirements  which  have  to  be  considered  in  laying  out  an 
engineer's  offices.  Attention  is  chiefly  directed  to  the  Drawing  Office,  some  useful  hints  being 
offered  on  the  subject  of  filing  drawings  and  plans.  The  author  also  discusses  the  equipment  of  the 
pattern  shop,  with  tlie  allied  questions  cf  timber  storage  and  pattern  stor.ige.— Kii. 


olfices  employ 
1  engineers'  • 
jmprise  the  cor 


,-orks 


cial  and  the  technical 
side  ;  and  e.xcepting 
that  they  are  housed 
in  the  same  building, 
the-e   have   little   cnn- 


dill ercii t  man a,i;emen t , 
Their  dimensions  and 
relative  importance  vary  ;  in  fact,  it  is  rathei  remark- 
able how  widely  opmions  appear  to  dilier  as  to  the 
relative  value  the  of  office  departments,  the  drawing 
department,  or  the  clerical  work  being  amply  provided 
for  in  some,  and  starved  in  others. 

THE     COMMERCIAL     DEPARTMENT. 

The  commercial  side  of  the  ufVices  includes  rooms 
for  the  principals,  for  the  chief  clerk,  or  secretary, 
for  the  various  confidential  and  the  correspondence 
clerks,  and  the  typists.  They  must  be  fitted  up  with 
suitable  office  furniture.  No  modern  office  can  be 
considered  completely  equipped  unless  fitted  with  a 
bureau  for  card  filing.  Though  opinions  differ  re- 
specting the  value  of  card  systems  in  workshops, 
there  can  be  no  question  with  regard  to  their  value 
in  filing  orders  and  correspondence.  The  offices 
must  be  in  telephonic  communication  with  each  other, 
.Tud  with  the  several  departments  of  the  works,  in 
(.rder  to  avoid  incessant  sending  of  messengers  with 
Us  attendant  waste  of  time,  and  the  opening  and 
'losing  of  doors. 

Brightness  and  restfulness  should  be  studied  in  the 
decorations,  and  white  or  light  neutral  tints  chosen 
for  papers,  paint,  and  ceilings,  the  latter  being  of 
importance  in  giving  a  diffused  light  by  day.  especially 
in  offices  where  all  the  light  available  must  usually 
be  obtained  from  side  windows,  _  Incandescent  lamps 


at  the  ends  of  flexible  suspended  cords,  and  provided 
with  shades,  are  better  than  tabic  lamps,  or  arc  lamps. 
in  the  general  offices. 

THE     DRAWING     DEPARTMENT. 

On  the  drawing  office  side  the  principal  fittings  are 
the  tables,  or  desks,  the  boards,  the  drawers  for  the 
storage  of  drawings,  tracings,  and  prints,  and  the 
lirintiiiL;  department.  The  lighting  and  ventilating 
arr.inL;einents  discussed  in  the  last  article  include 
thosf  for  offices. 

With  regard,  however,  to  artificial  liglit,  since 
drawing  offices  usually  have  a  flat  ceiUng,  this  lends 
itself  admirably  to  reflected  light.  Arc  lamps  with 
inverted  shades  throwing  the  light  up  to  the  ceiling 
painted  white,  or  with  a  greenish  or  greyish  tint, 
cast  a  diffused  soft  illumination  over  the  room.  The 
choice  lies  between  these  and  suspended  incandescent 
lamps.  If  the  arc  lamps  are  fitted  in  sufficient  numbers 
they  are  preferable  to  incandescent  lamps  fixed  over 
the  drawing  boards. 

With  regard  to  the  boards  used  by  the  draughtsmen, 
I  think  that  the  old  style  of  flat,  or  slightly  sloping 
tables  or  desks  is  preferable  to,  and  better  to  work  on. 
than  the  upright  boards  with  balanced  tee-squares 
that  are  used  in  some  offices,  which  for  a  great  deal 
of  work  have  to  be  brought  into  a  horizontal,  or  slightly 
sloping  position. 

Each  draughtsman  requires  a  nest  of  three  or  four 
drawers  underneath,  or  adjacent  to.  his  table.  In 
working  out  designs  a  large  number  of  drawings  is  often 
required,  both  old  ones,  used  for  reference,  and  those 
which  are  in  course  of  preparation,  and  for  these  tlie 
drawers  are  essential.  -A  drawer  for  instruments,  for 
note  books,  and  reference  books  is  also  wantetl. 

DRAWING    STORAGE. 

One  of  the  principal  portions  of  the  equipment 
of  the  drawing  office  is  the  drawers  for  storage. 
Drawings  accumulate,  and  run  into  tens  of  thousands 
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of  separate  sheets  in  the  course 
of  a  few  years,  and  it  is  necessary 
to  have  them  so  stored  that  any 
one  can  be  turned  up  in  a 
minute  or  two.  This,  too,  not- 
withstanding that  a  single  set  ol 
drawings  will  often  be  used  U'r 
many  separate  orders,  extending 
over  several  years,  and  also  tli;it 
single  drawings  will  be  selectrd 
for  use  on  several  diflcrcni 
orders.  This  apparent  difficulty 
is  surmounted  by  having  ret;is- 
ter  numbers  on  every  drawiug. 
and  recording  these  in  a  book  or 
books,  thus  ■ — 

F.very  drawing  has  a  record 
of  some  kind  written  and  sten- 
cilled on  it,  generally  at  the 
right  hand  bottom  corner,  but 
seme  records  include  more 
minute  information  than  others. 
In  a  very  complete  system  it 
comprises  the  name  of  the  firm, 
the  symljols  used  as  order  num- 
bers, the  consecutive  number  of 
the   drawing,    and    its    subject. 

To  this  many  firms  add  the  name,  or  initials,  or 
number  of  the  draughtsman  who  made  it,  those  of  the 
tracer,  the  name  of  the  chief  who  passed  it,  the 
<lrawer  in  which  it  is  stored,   and  the  date. 

.\  drawing  in  this  system  has  two  numbers,  one  being 
its  own  drawing  number,  the  other  the  order  number 
or  symbol  of  the  job  to  which  it  belongs.  The  first- 
named  number  is  stencilled  on  it  in  the  order  of  its 
completion,  and  is  therefore  different  for  every  drawing, 
and  opposite  that  number  in  the  drawing  record  book 
is  a  description  of  the  piece  of  work  which  it  repre- 
sents. It  is  not  at  all  necessary  that  the  whole  set  of 
drawings  for  one  job  should  run  in  consecutive  order 
in  the  record  book.  The  numbers  may  run  up  to 
i.ooo  or  to  10,000,  but  at  a  certain  stage,  to  avoid 
unwieldy  figures,  the  numbers  are  separated  by  a 
letter  of  the  alphabet,  as  .^1,000  or  Aio.ooo,  when  B 
begins  another  thousand,  and  so  on.  By  means  of 
these  rotational  numbcis  recorded  consecutively 
in  the  reference  book,  any  drawings  can  be  fi.xed  at  any 
future  time. 

The  order  numbers,  or  numbers  for  the  job,  are  also 
stencilled  or  written  on  the  drawings,  and  are  recorded 
in  the  reference  book.  These  have  rotational  numbers 
similar  to  the  drawing  numbers,  but  they  constitute  a 
distinct  set.  They  are  recorded  in  the  book  just  noted, 
but  also  in  another  distinct  book,  which  contains 
cross  references  to  the  drawing  number  book.  It  is 
better  to  use  both  books,  but  even  then  a  sufficient 
space  is  left  in  the  first-named  drawing  record  book 
to  enter  up  the  successive  order  numbers  for  which 
drawings  have  been  and  will  be  used. 

The  drawers  for  the  storage  of  drawings  are  usually 
lettered  for  the  class  of  work     done,  and   an  entry  is 


OF  r.iKssi;s.   Isaac  stokky  a\u  soxs,  Manchester. 

made  opposite  the  drawings  in  the  job  order  book,  of  the 
drawer  in  which  they  are  stored.  If  lathes  are  the 
firm's  speciality,  the  lathes  are  classified  first  according 
to  type,  and  then  by  centres,  in  separate  drawers. 
If  cranes  are  made,  types  are  separated,  and  these 
sub-divided  in  separate  drawers,  according  to  powers, 
as  I  ton,  2  tons,  etc. 

The  job  order  book  has  recorded  in  it  the  successive 
order  numbers  of  jobs,  and  under  each  is  a  complete 
list  of  all  the  drawings,  prints,  sketches  used  on  each 
job,  each  one  with  its  reference  or  drawing  numbers. 
From  this  book  the  location  of  any  drawing  can  be 
turned  up  opposite  the  drawing  number  in  the  rotational 
list  in  the  drawing  book. 

The  difference  between  this  method  and  the  card 
system  is,  that  the  latter  is  more  elastic,  the  cards 
being  filed  in  drawers  which  admit  of  extension  as 
storage  increases. 

The  general  drawings  should  be  put  in  the  same 
drawers  as  the  details,  but  a  few  drawers  are  often 
retained  for  general  drawings  only,  y  Another  dis- 
tinction is  that  between  office  copies  of  drawings  and 
shop  drawings.  The  latter  may  be  returned  to  the 
office  on  the  completion  of  an  order,  in  which  case  it  is 
better  to  have  a  separate  set  of  drawers  for  them. 
But  in  standard  and  stock  work,  always  going  on,  the 
drawings  remain  in  the  shops  until  worn  out  and 
illegible.  The  latter  are  either  mounted  on  boards 
or  (in  rolls.  In  the  storage  of  office  drawings  rolling 
is  not  to  l)e  commended.  It  is  much  preferable  to 
lay  out  all  drawings  and  tracings  flatwise  in  their 
drawers.  For  isolated  or  occasional  orders  a  single 
general  drawing  or  set  of  drawings  may  suffice  for 
all  the  shops,   each  department  picking  out  its  own 
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particular  sch  turn  ol  work.  Hand  sketches  alone 
may  be  sent  out.  Or  sketches  may  supplement 
drawings,  giving  details  that  are  either  not  quite 
clear  or  not  fully  shown.  Or  the  sketches  may  be 
made  for  those  departments  that  have  little  use  for 
the  drawings,  as  when  a  small  portioii  of  smithing  or  of 
plating  only  is  wanted. 

For  standard  work  made  in  large  quantities  the 
general  drawings  are  only  sent  out  for  the  use  of  the 
assemblers,  and  of  the  foremen  and  managers  who 
require  them.  The  men  all  have  drawings  full\- 
detailed  of  the  work  which  they  have  to  do,  and 
nothing  is  left  for  them  to  scale  or  guess  at,  not  even 
an  unimportant  radius,  or  length,  or  class  of  metal 
to  be  used.  These  perfect  drawings  are  in  strong 
contrast  with  some  of  the  wretched  general  drawings 
from  which  men  often  have  to  work. 


A    NOVEL    DRAUGHTSMAN'S    EASEL. 

In  the  drawing  ollice  of  the  James  Keilh  and  Black- 
man  Company,  Ltd.,  of  Farringdon  Avenue,  E.C,  a  type 
of  draughtsman's  easel  is  used  which  is  at  once  simple 
and  convenient.  The  illustration  on  page  499  shows 
the  general  construction  and  arrangement  clearly.  On 
the  two  uprights  of  a  standard,  a  light  wooden  frame  is 
pivoted,  carrying  the  drawing  board  ;  the  frame  can 
thus  be  placed  at  any  angle  from  horizontal  to  nearly 
vertical  and  secured  by  brass  quadrants  and  pinching 
screws  as  shown.  The  drawing  board  is  balanced  by 
two  weights  connected  to  it  by  screws  and  small  pulleys  ; 
the  T  square  being  balanced  and  kept  in  position  by 
another  cord  and  pulley  and  similar  weight,  shown  on 
the  further  side  of  the  easel. 

The  draughtsinan  can  thus  work  in  either  a  standing 
or  sitting  position  at  pleasure,  and  not  being  bound  by 
any  rigid  feature,  he  is  free  to  consider  his  own  health 
and  convenience  entirelv  and  at  the  same  time  i^  much 


ireer  to  push  on  with  his  work  than  if  bending  over  the 
old-fashioned  board.  The  Company  have  half-a-dozen  of 
these  easels  in  use,  all  of  their  own  design  and  work- 
manship. This  drawing  oflice,  as  shown  in  the  illustration 
on  page  500,  is  a  remarkably  light  one.  There  are 
plenty  of  windows,  and  after  dusk  the  ofiice  is  served 
mainly  by  the  "Keith  Light'  (Intensilied  Incandescent 
Cr.is)  which  is  a  speciality  of  tiic  Companv.  Three  of 
these  fittings,  shown  at  the  further  end  of  the  room,  were 
lighted  when  our  photograph  was  taken. 

THE     COPYING     DEPARTMENT. 

The  printing  department  of  the  dra\ving  office  has 
acquired  an  importance  ecjual  to  that  of  the  drawing 
branch,  I  remember  when  there  was  no  sun  printing, 
and  I  saw  the  advent  of  the  first  set  of  blue  prints  in 
the  shop,  a  set  by  the  way  that  came  with  an  order 
from  France.  Now  sunlight  is  being  rapidly  ousted 
in  favour  of  the  electric  light,  either  in  the  form  of  a 
reflector  lamp  projecting  its  rays  to  a  flat  printing 
frame,  or  in  more  recent  forms  the  lamp  is  slowly 
lowered  through  a  glass  cylinder,  -round  the  outside 
of  which  is  wrapped  the  tracing  to  be  copied  and 
the  sensitised  paper.  Prints  can  be  made  thus  in 
from  two  minutes  upwards,  according  to  the  opacity 
of  the  copy  and  sensitiveness  of  paper.  Daylight  no 
longer  controls  the  number  of  prints  produced,  and 
firms  are  able  to  meet  a  pressure  of  work  that  had  to 
stand  by  when  sunlight  was  depended  on.  This 
department  does  not   require  much   room,   and  a   lad 

PHOTOGRAPHY. 

A  cognate  department  is  the  dark  room.  Many 
lirms  now  make  their  own  photographs,  both  of 
machinery,  and  also  as  a  method  of  making  reduced 
copies  of  drawings.      It  is  then  convenient   to   have.'^a 
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room  lor  this  in  the  office,  witli  a  copying  camera,  and 
screen  suitably  arranged  for  holding  the  drawings 
to  be  copied.  Small  machines  or  parts  of  mechanism 
may  also  be  conveniently  brought  to  this  room  for 
])hotographing ;  but  when  too  heavy  or  unwieldy 
for  this  the  photographer  must  go  into  the  shops 
and  take  the  machines  where  they  stand.  Even  in 
this  case,  however,  some  firms  have  a  special  room 
or  corner  to  which  machines  are  run  for  photographing, 
and  where  the  light  can  be  arranged  better  than  in 
the  shop.  The  necessity  for  much  blocking  out  is 
avoided  thus,  as  a  suitable  background  can  be  per- 
manently  kept   to  stand  the  macliines  in  front  of. 

ESTIMATING. 

The  estimating  office  is  properly  a  sub-department 
of  the  drawing  office.  Frequently — generally  perhaps 
draughtsmen  get  out  their  own  estimates  of  quan- 
tities and  weights,  but  the  estimating  proper  is  done 
by  a  class  of  clerks  who  are  familiar  with  all  the  costs 
involved  in  running  a  works,  and  of  the  materials 
used       Thcv     combine      technical      with     commercial 


knowledge,    and   a   long    experience   enables    them    to 
fix  prices  closely. 

The  fire  arrangements  need  not  be  mentioned 
specially,  but  it  is  obvious  that  ample  precautions 
must  be  taken  in  this  department,  where  the  drawings, 
papers,  and  accounts  are  of  the  utmost  value  to  the 
firm.  Portable  fire  extinguishers  should  be  on  every 
l.mding,  and  hand  grenades  distributed  about  in 
the  office  rooms.  \ 

-PATTERN     SHOPS. 

The  arrangements  of  pattern  shops  are  not,  as  a  rule, 
made  a  matter  of  so  much  thought  and  care  as  those 
of  other  departments.  The  reason  is  that  the  work 
done  is  mostly  hand  work,  and  that  relatively  to  the 
foundry,  machine,  and  some  other  shops,  it  engages 
but  a  small  number  of  hands,  A  pattern  shop  with 
twenty  men  is  a  rather  large  one,  as  these  shops  go. 

It  matters  little  whether  the  pattern  shop  is  on  a 
ground  fioor  or  in  an  upper  storey.  In  any  case  it  i-i 
better  to  detach  it  entirely  from  the  stores.  If  it  is  a 
two-storied  building,  one  floor  can  be  utilised  for 
timber  storage. 


A  Mcdern   Drawing  Office. 
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THE     SHOP     ARRANCSEMENTS. 

Most  of  the  ro>)in  in  the  shop  is  occupied  with  benches, 
then  come  lathes,  saws,  and  planers.  Hn-w  these 
shall  be  disposed  is  a  matter  that  depends  chiefly  on 
the  relative  length  and  breadth  of  the  shop.  In  a 
square  or  nearly  square  shop  a  good  plan  is  to  have 
rows  of  benches  down  two  sides,  running  crosswise, 
leaving  a  central  space  clear  for  machines,  and  for 
putting  big  patterns  together  on.  Many  of  these, 
such  as  large  engine  beds,  standards,  girders  and 
machine  frames,  cannot  be  put  together  on  the  benches  ; 
the  bases  and  beds  of  heavy  machinery,  condensers,  etc., 
are  cases  in  point.  Only  in  small  work,  as  that  of  brass 
finishers,  can  this  space  be  dispensed  with.  If  a 
shop  is  narrow,  one  row  of  benches  only  can  be  laid 
down,  leaving  a  side  area  for  putting  big  work  to- 
gether. Then  the  machines  had  better  go  across 
the  centre,  leaving  a  break  in  the  benches  for  this 
purpose.  If  they  are  put  at  one  end,  a  good  deal  of 
walking  is  necessary  from  the  benches  at  the  farther 
■end.  A  few  double  benches  are  necessary  for  work 
that  is  too  large  to  go  on  a  single  bench,  yet  not 
large  enough  for  the  trestles  in  the  floor  area.  The 
same  benches,  of  course,  serve 
for  two  men  working  singly  on 
ordinary  jobs. 

The  machines  required  in  .1 
pattern  shop  are  lathes,  small 
and  large,  selected  to  suit  the 
general  run  of  work  done,  ranging 
generally  from  6-in.  centres  to 
i2-in.  or  even  iS-in.  centres,  the 
latter  with  a  specially  long  bed 
for  pipe  and  column  patterns.  A 
large  fac^  lathe  for  wheels  is  one 
of  the  essentials  in  most  shops. 
Its  swing  must  be  governed  by 
the  class  of  work  done,  and 
many  range  from  6  ft.  to  8  ft.  or 
10  ft.  A  band  saw,  a  circular  saw, 
a  planing  machine,  grindstone, 
and  two  or  three  trimmers  or 
mitre  cutters,  are  essential. 
These  machines  should  be  driven 
independently  of  other  depart- 
ments of  the  works,  either  by  a 
gas  engine,  or  a  motor,  driving  a 
length  of  shaft  whence  all  the 
machines  will  be  belted.  The 
circular  saw,  planing  machine, 
and  gas  engine  can,  in  a  shop  'ii 
fair  size,  be  attended  to  by 
handy  man  who  is  not  a  m. 
chanic.  Lathes  are  generall\ 
ranged  down  one  side  next  tln' 
windows  to  secure  all  the  liglit 
possible,  and  the  shafting  is 
arranged  to  suit. 

Machines  must  be  so  arranged 
that  there  .shall  be  room  to 
handle  the  boanls   around   tliem. 


The  circular  saw  and  planer  must  be  unobstructed 
attheends,  by  from  12  ft.  to  16  ft.,  and  the  circular 
saw  should  have  a  good  area  clear  in  front  to 
permit  of  cutting  off  ends  of  long  boards.  The 
band  saw  does  not  require  so  much  c'.ear  room.  .\ 
gangway  of  about  6  ft.  wide  in  front  of  the  lathes 
and  betw^een  them  and  the  ends  of  the  benches 
suffices.  The  position  of  the  foreman's  office  is  not 
of  much  importance,  as  a  pattern  shop  can  be  over- 
looked from  any  point. 

The  pattern  shop  can  be  sufficiently  well  lit  with 
incandescent  lamps  suspended  over  the  benches  and 
machines,  and  perhaps  two  or  three  arc  lamps  to  shed 
a  general  light.  If  the  shop  is  a  large  one,  the  number 
of  the  latter  must  be  increased.  Many  pattern  shops 
have  upper  stories,  so  that  daylight  from  side  windows 
alone  is  available.     This  should  be  ample. 

The  pattern  shop  is  specially  Hable  to  fire  risks. 
It  should,  therefore,  not  be  situated  near  the  foundry 
cupolas,  or  close  to  a  brass  foundry,  but  be  separated 
by  a  stretch  of  yard.  It  should,  besides,  be  furnished 
with  a  liberal  supply  of  hand  grenades,  and  of  portable 
fire  extinguishers. 
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PATTERN  STORAGE, 

Two  adjuncts  of  the  jiattern  shop  have  to  be  provided 
lor — timber  storage  and  pattern  storage.  The  latter 
is  of  predominant  importance. 

When  a  firm  can  begin  with  a  clean  slate, 
unb.ampered  by  the  accumulations  of  a  generation  or 
two,  stores  should  be  built  in  storie.s,  to  accommodate 
the  heaviest  patterns  on  the  ground  floor,  those  of 
medium  size  on  a  middle  lloor,  and  the  smallest  on  an 
ujiper  storey. 

It  is  not  desirable,  or  hardly  jiossible,  to  slDre  pallerns 
strictly  according  to  their  sets,  or  to  their  order  luimbi-rs. 
This  is  only  practicable  when  patterns  do  not  dilfer 
very  greatly  in  dimensions,  and  also  w^hen  they  are 
kcjit  strictly  in  standard  sets;  that  is,  when  certain 
parts,  as  gear  wheels,  bearings.  Inishes,  an<l  so  iorth, 
are  not  taken  and  emjiloyed  on  a  good  many  diflerenl 
jobs. 


Speaking  gent 
have  to  be  adoj 
according   to   sta 


hree  kintls  of  classification 
pattern  stores — namely,  thai 
jcts  of  work,  that  accordinj; 
to  mass  or  bulk  ol  jiattcrns,  and  that  of  standard 
parts  selected  from  to  be  used  indiscriminately  in 
general  orders.  No  confusion  need  arise  in  eithei 
case  if  a  pattern  register  book  is  kept,  in  which  al 
])atterns  made  are  entered,  both  \iv  pattern  numbers, 


stamped  to  correspond  with  the  first  named,  or  with 
both  of  these,  and  an  entry  made  of  the  shelf  or  shelves 
on  which  they  are  stored.  This  practice,  variously 
modified,  is  adopted  in  all  good  firms. 

Generally,  in  the  basement  the  heavy  patterns  are 
laid  directly  on  the  fioor,  or  preferably  on  strips  of 
wood  laid  on  the  same.  Some  are  suspended  from  the 
beams  overhead  by  means  of  tar  twine.  Some  are  laid 
horizontally  on  iron  rods  standing  out  from  wooden 
posts,  each  method  being  more  suitable  for  some 
classes  of  patterns  than  others.  On  the  middle  and 
ujiper  floors  open  shelving  is  arranged,  and  sometimes 
shelves  formed  as  bins,  besides  which  the  board  floors 
under  the  shelves  are  utilised.  The  shelves  are  arranged 
in  parallel  rows  across  the  floor  area,  with  gangways 
between,  and  from  three  to  four  tiers  of  shelves  will 
occupy  the  height  available  to  the  ceiling.  The  shelves 
are  numbered  in  rotation  to  correspond  with  numbers 
entered  in  the  pattern  book.  Having,  therefore,  a 
number  stamped  on  every  pattern,  core  box,  and  loose 
piece,  and  entered  up  in  the  pattern  register,  w-ith 
the  number  of  the  shelf  on  which  it  is  stored,  the 
i)ositions    of     any    pattern    can    l)e    located    within    a 
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-TON    HYDRAULIC    COAL    HOIST. 


\J  constructed  has  been  made  by  Sir  W.  G. 
Armstrong,  Whitworth  and  Co..  to  the  order  of  the 
Clyde  Navigation  Trust,  for  use  at  Prince's  Dock, 
Glasgow. 

The  hoist  is  of  the  suspended  pattern,  in  which 
everything  except  the  holding  down  bolts  is  kept  above 
the  level  of  the  quav.  and  which  only  requires  as  a 
totindati'iii  ,1  s,,hd  l^lmk  ni  c^mcrete  or  masonry  of 
-.uiiMimi  vi/c  ti ,  i,ik.'  til.'  l-,i^,  ( ii  tlie  framing. 

1  lie  111  11 -.1  \v,i-  ■  'n^iii.ill\   .III  ,in,s;ed  to  Jift  wagons  of  a 

quay,  but  it  was  afterwards  ilemliil  t..  in.  rr,i-,f  the 
lifting  power  to  25  tons,  whicli  \\,i-.  .11.  1  nil  liy  the 
addition  of  an  assistant  liftinj;  i\lin.l.r  .iiij.lK-d  to 
the  framing.  The  loaded  wagons  n.uli  iln  limst  at 
quay  level,  passing  over  a  tunitalil.  .m.l  u.ivIiiiil' 
machine,  and  after  being  lifted  to  tin  h.  il;1iI  riqiiinl  hii 
discharging  into  the  shoot,  the  em  pi  >  xi  .i.;.  m- .11 .  1.  .u  nil 
to  the  level  of  an  ilr\.iti..l  iiuIiih.1  u.hiIia,  Ii\-  which 
they  are  run  .i\v.i\  i"  iln  .iii|.i\  -lIih-j-  umler  the 
influence  of  gr,i\ii\,  \  \m  lelmiLj  in.:,  luiir  is  also 
provided  on  tin-  lii^li  l'\i'l  ,h  Iiwhiiiil;  iIh-  limst  for 
re-taring  the  eni]ii\    uaL^.m-. 

The  hoist  itsell  ..m^i^t-  ..I  a  braced  steel  framing 
secured  to  the  '|iia\  l'\  Imliling  down  bolts.  This 
framing  forms  tin  mmle^  l.a  ihe  cradle  on  which  the 
truck  is  lilte.l,  \^liiih  i^iiiml  uiih.i  tipping  frame  by 
means  ot  w  In.  h  ilie  w.i^;.  m  1  .m  lie  tippeil  to  an  angle  of 
4;=  at  am  iimnl  111  ilie  lill  nl  the  Imist.  the  wagons 
to  be  dealt  uilli  being  all  litled  uitli  end  doors.  The 
wagon,  when  tipped,  discharges  its  contents  into  a 
shoot  on  the  front  of  the  framing,  which  is  so  arranged 
that  it  can  be  adjusted  to  suit   the  level  of  the  ship 
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This  opeiMti.ai  li.iiie  i.p 
formed  in  the  h.  il.l  .  .1  lli.'  \ .-.-.. i  up  i. .  tie'  l'\  .1  >  .1  1  Ik 
hatchway,  to  «lii.li  ilw  piniil  .il  ih.'  -.li.,.,i  i,  .ik.. 
adiusted.  This.  111  1  h.^  .  .isr  ,  ij  1,11. 1.  r  1  .  .,1 1.  r.ihi.  .^  i  lir 
breakages  in  shipnieiil.  as  alter  llie  i.i  nu-  1^  .m.  e  t.irnir.l 
coal  can  be  tipped  directly  from  the  wag-n  without 
there  being  any  fall  from  the  shoot  point.  TheTcrane 
is  fitted  with  hydraulic  lifting  ami  turning  machinery. 


"TllSi*! 


lOIST    .\T    PI^1> 


SHORTENING  THE  CROSS  CHANNEL  SERVICE. 

Turbine    Machinery   and    Electrical   Cranes. 


SOME  time  ii.yc.  \vc  wctl-  ahk-  lo  reproduce  an  ilhislra- 
tion  of  the  new  turbine  steamer  "  Queen,"  built  fur 
cross-channel  service,  at  the  instructions  of  the  South- 
Eastern  and  Chatham  Railway.  The  experiment  appears 
to  have  been  attended  with  results  which  Iiave  amply 
justified  the  high  e.\pectations  formed  at  her  trials.  The 
introduction  of  turbine  machinery  in  conjunction  with 
the  use  of  the  new  electrical  cranes  which  have  been 
erected  for  the  Dover  Harbour  Board,  has  been  instru- 
mental in  securing  for  the  public  greater  comfort,  and 
immunity  from  damage  to  luggage.  The  turbine  steamer 
reduces  the  actual  sea  passage  from  pier-head  to  pier-head 


roductii 


to  about  50  to  60  minutes,  as  against  do  to  70  minutes  by 
the  paddle-vessels,  besides  g.ving  much  greater  comfort 
and  better  accommodation  on  board.  Moreover,  the 
introduction  of  the  electric  cranes  renders  it  possible  to 
convev'  registered  luggage  between  London  and  Paris  in 
through  boxes  without  ithe  necessity  of  unloading  at 
either  port,  in  this  way  not  only  preventing  wear  and 
tear,  but  absolutely  protecting  it  from  the  weather. 

With  regard  to  the  lactual  time-saving,  the  Company 
has  been  able  to  accelerate  the  11-35  a™-  express  service 
from  Paris  to  London  by  15  minutes.  Prior  to  the 
of  the  turbine  steamer,  the  increased  traffic 
had  outgrown  the  margin  allowed  for  the 
transport  in  the  oidinary  way.  This  diffi- 
culty has  now  been  met  by  the  new 
ariangements. 

Each  crane  is  capable  of  dealing  with 
loads  not  exceeding  four  tons  at  a 
maximum  radius  01  55  ft.  and  the  jib  is 
'10  ft.  long.  They  have  four  motions,  ?.<r., 
hoisting,  slewing,  derricking,  and  travel- 
ling, and  were  constructed  by  Messrs. 
Grafton  and  Co.,  of  Vulcan  Works,  Bedford 
the  complete  electrical  equipment  being 
designed  by  Messrs.  Preeceand  Cardew,and 
supplied  by  Messrs.  Siemens  Bros. and  Co., 
Ltd.,  to  whom  we  are  indebted  for  the 
photographs. 

A  37-b.h. p.  series  motor,  which  runs  at 
420  revolutions  per  minute,  drives  the 
hoisting  barrel  through  double  reduction 
spur  gear,  and  an  iS-b.h.p.  series  motor, 
running  at  310  revolutions  per  minute, 
operates  the  three  motions  of  slewing, 
derricking,  or  travelling,  by  means  of  a 
series  of  clutches.  Each  crane  house  has 
its  own  switchboard. 

Special  cases  have  been  designed  to  con- 
tain the  baggage  and  mails  to  be  used  in 
connection  with  these  cranes.  The  cases 
arc  carried  three  together  upon  one  railway 
truck,  but  are  lifted  singly  and  transferred 
from  the  truck  to  the  hold,  or  vice  versa,  as 
-hown  in  the  illustration. 

Ihe  work  of  the  staging,  etc.,  was  exe- 
i  iited  to  the  drawings  of  Mr.  A.T.  Walmisley; 
.M.Inst.C.fc".,  the  engineer  to  the  Dover 
H.irbour  Board,  who  superintended  the 
crection  of  the  cranes. 


TiiK  new  turbine  passenger  steamer 
Jiri^/iton  is  reported  to  have  established 
.1  record.  She  succeeded  in  passing  the 
pierhead  at  Dieppe  two  hours  and  59 
minutes  after  leaving  Newhaven  piers,  a 
distance  of  64  nautical  miles,  or  75  land 
miles.  This  represents  an  average  speed 
of  21. J  Knots  (25  miles)  per  hour 


'•^a'  Tests  at  Wat«W 

Arsenal. 
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I  other  matcnal.  l,.r  nuhu-Uial  purposes  iiKulc 
with  the  I'nited  States  Testing  Machine  at  Watertovvn 
Arsenal.  Mass..  during  the  fiscal  year  ended  June,  1902, 
shows  that  during  the  year  some  3,650  specimens  were 
tested.  Among  these  were  tests  made  on  suspender 
rods  from  New  York  and  Brooklyn  Bridge,  seven  of 
which  were  found  broken  on  Inly  24th,  190 r. 

Klongaiions  am!  'ets  c'eterininVd  rhiring  the  progress 
o;  the  tests  were-  l.v  ni--in-  -1  , .h-,  ia  .iiii.ns  made  upon 
the  movable  hea  I  -I  tin'  i.^in;^  im.k  hiu.'. 

TherodswertpulK.llA  .ni.n  Inirj  si  Mcial  fixtures  to  a 
pin  passing  throuijli  the  cyr  ,it  tin  lu-.ul  of  the  rod  at 
one  end  and  pidfing  against  the  nut  on  the  opposite 
end,  thus  applying  loads  in  the  same  manner  direct 
tensile  streses  would  be  received  by  the  rods  in  place 
in  the  br;dge 

The  attacnp-.ent  employed  to  semre  the  rods  to  the 
lest'ng  machine  rendered  the  test  pieces  inaccessible 
at  the  titiie. 


Incipient  cracks  at  the  roots  of  the  threads  iifthe 
old  rods,  No5.  4,  5,6  and  S,  were  developed  by  the  tests. 
The  cracks  e.xtemled  around  part  cf  the  circumference 
of  the  rods,  but  were  generally  located  at  the  ex- 
tremities of  the  diameter  which  was  parallel  to  the  axis 
of  the  bridge.  These  cracks  were  seldom  found  on 
the  sides  of  the  rods  taken  crosswise  the  direction  of  the 
length  of  the  bridge.  Their  disposition  is  regarded  as 
significant  with  reference  to  explaining  the  causes 
which  contributed  to  the  failure  in  service  of  some  of 
the  rods  by  indicating  the  direction  in  which  the 
overstraining  forces  acted. 

The  direct  tensile  stress  ,,11  tlie  suspender  rods  in 
service,  under  normal  coinhtunis  of  lo;i(Ung.  is  stated 
to  be  1 1  tons. 


Rod  No. 


iTH   New  Welded   E> 


Diameter  of  body,  2\  in. 
Section  area,  4'9  square  in. 
tlanged  length  over  thread,  i::'43  ' 
Canned  length  over  head,  5  in. 


ROD    I.- 

KOI)   2. 

ROD  3. 

STS  OF   S 

TKEL   SrSI'EX 

)ER    RODS    I'ROM    THE 

NEW    YORK    .\X1 

BROOK 

.YK    BRIDGE 

Fractures  i 

1  heads  of  welded  ro 

Is   made  durini;  t 

L-sting. 

Page's   Magazine, 


The  elongations  tabulated  below  refer  to  measure-  The  elongations  tabulateil   below  refer  t.)  measure- 

ments taken  on  the  moving  parts  of  the  testing  machine.       ments  taken  on  the  moving  parts  of  the  testing  machine. 

In  gauged  lenjjtli. 


In  gauged  length. 

Elonga- 
tion. 

Set. 

Pounds. 

luch. 

Iml,. 

1,000 

o- 

o- 

Initial  l.iadi 

50,000 

•08 

■'-.1 

75,000 

■I  I 

■04 

100,000 

•14 

•07 

123,000 

1     '21 
t     -30 

"I3 

125,000 

■31 

145.000 

•• 

pounds  per  square  inch 
on  body  of  rod. 

Fractuiv.l  ilii-,,iii;li  ll,c  Ikm^I  ii 
Appe.,,-.,,,,,.,  .„,,„„l,,,,  ,,nlK 
spot  at  cmtsi.lc  i  i|  I  h.'  In  ,i<i 
Elongatinii  Mil  n.iuL;.-^!  Irii;jth  . 
Elongation  on  gauged  length  ( 
Elongation  of  pin  hole,  "og  in. 


front  of  the  pin  hole, 
ting    from    the    sear 


KoD  Xi. 


Dinnut. 
Sect  c.n.i 
Gauged 
Gaut  ed 
The  el... 
ments  tak. 


"oiinds. 
1,000 
50,000 
75,000 
1 00,000 
125,000 

1 26,000 


ITH  New  Welded  End. 


ilafed  below  refer  to  measure 
ing  parts  of  the  testing  machine 


In  gauged  length. 


Elonga- 

Set. 

JlKl!. 

„„„. 

o- 

•07 

"OI 

•10 

•02 

•12 

•14 

■18 

•10 

■2  1 

•13 

■39 

■30 

•;o 

et  on  gauged  length  over 

thread, '03  in. 
el  on  gauged  length  over 

thread,  'oS  in. 
et  on  gauged  length  over 

thread,  '19  in. 

ensile  strength^  40,000 
pounds  per  s<piare  inch 
on  bod  v  of  rod. 


Fractured  througli  the  head  i 
-Appearance,  granular. 
Elongation  on  gauged  length  1 
Elongation  on  gauged  length  o 
Elongation  of  pin  hole,  •  1 5  in. 

Rod  Xo.  3,  with  New 
Diameter  of  body,  2A  in. 
Sectional  area,  4'q  square  in. 
tiauged  length  over  thread,  12 
Gauged  length  over  head,  5  in 


25,000 

•0; 

'01 

iO.OOO 

■oS 

■04 

7;,  000 

■10 

■04 

100,000 

•12 

■0; 

125,000 

'14 

■06 

128,700 

■16 

■og 

140,000 

■26 

1 50,000 

■31 

■22 

104,300 

•,w 

Set  on  gauged  lent 
thread, ■oi  in. 

Set  on  gauged  leni; 
thread,  ^04  in. 


Tensile  strength  =  33,: 

pounds  per  square  i 

on  bod V  of  rod. 


SIrcakcd  and  Unstreaked  Hoops  after  fraclui 
ing  the   comparative  ultimate  distortion   of 
•Ihc   upper    Hoop,    1701)^    R'„    Streaked.     Tl 
Hoop,  ,-„=,,)  H4,  TuMreaked. 


Official    Tests   at   Watertown    Arsenal. 


Fractured  through  the  head  m  trout  ol  the  pui  hole. 

Appearance,  granular,  radiating  from  a  seamy  spot 
at  the  corner  of  the  fractured  surface,  outside  of 
head. 

Elongation  on  gauged  length  over  thread,  '-'4  i"- 

Elongation  on  gauged  length  over  head,  "ii  in. 

Elongation  of  pin  hole,  '13  in. 


TESTING     GUN     HOOPS. 


The 


thor 


No. 


hoops — No.    17093    B3,    a   streaked 
B4,   an   unstreaked   hoop. 

These  hoops,  one  originally  intended  for  a  lO-iu. 
A3  hoop,  the  other  a  lo-in.  Aj  1i(m>)i,  of  streaked  and 
unstreaked  im  i.il  I'-p. .  ii\  >  l\  ^^<  i-  1.  M.'d  to  destruc- 
tion by  111'   ■  i'l''  I     .1   I.',   Ii-  I  1:  i.    [■!  -^sures. 

The'w.ill       1!    'Im    ..  :m'i    ..i   -   nh   hoop,   for  a 

length  III  1:  Ml  >AM'  .'in  !i,ilini>li  ilink.  Flanges 
were  left  on  the  ends  tc  reinli.ree  the  strength  of  the 
hoop  over  the  hydraulic  packings. 

The  testing  was  done  with  a  fixture  consisting  of 
a  bodv  tlan!,>eil  at  the  lower  end,  over  which  the  hoop 
wa^  |il,i.'M  ,ind  surmounted  by  a  .ap  l.^.h.-.l  to  the 
bn.l\  \ii  Miinilar  space,  75  in.  wide  .  m  a  ~idr  existed 
betu  'an  ilie  in  i  en.  ir  Surface  of  the  hoM|,  and  lie'  exterior 

packings.  The  end  1  In  n-t  "I  tie-  pac  kiiej-  v\a-,  resisted 
by  the  flange  at  llie  l'"ii"i lie   l""l\  m  "in   'liieelion 


the 


mg 


machine  thrMiii^li   hydraulic  piping,   and  the 

"i   the   ho. .|i   was   effected   by  admitting  oil  or  water 

under  tjrailually  increasing  pressures. 

A  caliper  arm  carryiui;  inur.an.i.r  I'.anl'-  xv  a -. 
mounted  opposite  the  1111. Ml.'  .liane'i'i  "i  lie  li'i.'i' 
under  test,  and  oliservalioii--  lak'ii  "ii  tie'  '■\i'aii-i"n , 
and  permanent  sets  acquir.-.l  l.\  iIh'  a['i'li.  ale 'ii  "I 
advancing  pressures  and  their  release.  At  pressures 
2,000  lb.  and  3.000  lb.  per  square  inch  below  the 
elastic  limits  of  the  streaked  and  unstreaked  hoops, 
respectively,  the  loads  were  applied  and  released 
500  times  'with  each  hoop.  Thereafter  the  pressures 
were  gradually  increased,  passing  the  elastic  limits 
of  the  material  and  approaching  the  limit  of  rupture. 

The  minimum  values  shown  in  the  specimen  tests 
of  the  physical  qualities  found  in  the  specimens  were  as 
follows  : — 


Streaked  hoop 
Unstreaked  hoop 


54.OCO    102,400 
56,000     110,000 


per  cent. 
35^ 


Chemical  Analysis  of  Streaked  Hoop. 


Carbon. 

Manganese. 

Silicon. 

Sulphur. 

Phosphorous. 

per  cent. 
■640 

per  cent. 
1        -'"' 

per  cent. 

per  cent. 
■022 

per  cent. 
•022 

Each  hoop  endured  a  stress  2,000  lb.  and  3,000  lb. 
per  square  inch,  respectively,  below  the  elastic  hmit, 
repeated    500   times,    without    sensilile 


in  diameter.  The  elastic  limit  of  each  hoop  under 
hydrostatic  test  coincided  with  the  minimum  value 
found  in  the  specimen  tests  of  the  metal. 

In  ultimate  bursting  iitrength  the  streaked  hoop 
showed  a  deficiency  over  the  specimen  tests  ;  the 
unstreaked  hoop  showed  an  excess  in  strength  over 
the  specimen  tests.  The  numerical  values  obtained 
were  as   follow  :— 

Hydrost.\tic  Tests. 


Hoop. 

Streaked 

per  square 

inch. 

Unstreaked 
per  squarc 
..   inch. 

Elastic  limit 

ntimate  strength     ... 
Elongation  (circumferential 

pel 

lb. 

54,000 

ql.051 

3''« 

lb. 

S6,000 
I25,,SSQ 

cent. 

In  circumferential  elongation  the  relation  of  the 
hydrostatic  to  the  specimen  tests  was  similar  to  the 
results  on  ultimate  strength.  There  was  a  deficiency 
of  elongation  displayed  by  the  streaked  hoop  ;  an 
excess  of  elongation  displayed  by  the  unstreaked  hoop 
with  reference  to  the  specimen  tests  of  the  metal. 


3.  Til. 
on  the  11 

4.  Th 
hoop   w 


";  Ii',.  !i  :i-lli  .'1  111.'  Mll^lleaked 
,,.-.  He  I'^l  .-qnare  Ulell  alMj\e  that 
the  streaked  one,  or  corrected  for  the  difference 
in  the  specimen  tests  of  the  metal  the  above  became 
27,238  lb.  per  square  inch.  Under  the  corrected 
figures  the  strength  of  the  streaked  hoop  is  77  per  cent, 
that  of  the  unstreaked. 

5.  Compared  with  their  respective  tensile  specimens, 
the  following  values  apjiear  :    streaked  lioop,  deficiency 

the  streaked  hu.i|i  lie-    ■-  -.   |'.i    ..'iit.    lie'  -ir.'n'.^ili  of 

per  cent,  the  strength  of  the  specimen  test. 

h.  The  elongation  of  the  streaked  hoop  was  2(ri 
per  cent,  that  of  the  specimen  test  ;  the  elongation 
of  the  unstreaked  hoop  was  154-1  per  cent,  that  of  the 
specimen  test. 

7.  The  excess  of  strength  and  elongation  of  the 
unstreaked  hoop  over  the  specimen  test  is  attributed 
to  the  reinforcing  influence  of  the  flanges  of  fhe 
hoop. 

.S.  The  deficiency  in  strength  and  elongation  o 
the  streaked  hoop  over  the  specimen  test  is  attributed 
to  th;  presence  of  streaks  in  the  metal. 

.\ll  of  the  streaks  here  referred  to  were  of  the  tyiie 
in  which  the  continuity  of  the  metal  is  wanting : 
that  IS.  thev  were  seams  existing  in  the  steel.  In 
.iil.lili.ni  l..'thi.s,'  in.'aMir.'.l,  Ihei.-  uere  Others  of  a 
I,'.-,  |,v,,„.,„ii..'.l  "1.1.1  ulu.  h  u.i.'  11. . I  -.iisibly  affected 
|.\  -n.^-,.'^  ,d'..\.  Ih.'  .  la-n.  Iinni  ..I  lie-  steel.  There 
\i,r,'  lalilt  n.'l.nl'.n-  |'al.h.s  .  .,  ,  a  -i.  .nally  found — 
clusters  ..t  ininiil.'.  ineunlar-sharieil  .,i\-ities 
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MR.  JAMES  COPE  CADMAN. 

il'nsidcnt     ot    tin-     luJ.ttulion     ol     Miiun-     luii^nur 


MR.  JAMKS  COPE  CADMAX,  of  M.ukltv,  Xcu- 
castle-uiuler-Lymc,  is  the  descendant  of  an  old 
engineering  family,  grandson  of  the  late  William 
Cope,  of  Milton,  and  son  of  the  late  John  F.  Cadman, 
mining  engineer.  Mr.  Cadman  was  educated  at  one 
of  the  Woodward  Schools,  Sussex,  and  served  his 
apprenticeship  under  his  father  and  the  late 
William  Sherratt  Cope,  his  uncle.  After  acting  as 
survevm-  to  Messrs.  Stanier  and  Co.'s  extensive  works  at 


Apedale,  Silverdale,  Chesterton  and]  Sneyd]  Green,  he 
was  promoted  to  assistant  manager  and  finally  acted  as 
general  manager  to  this  firm  until  the  retirement  of  Mr. 
Stanier.  He  was  then  offered  and  accepted  a  similar 
appointment  with  the  Biitterley  Company  at  their 
Silverdale  Collieries  and  Ironworks,  which  he  held  until 
the  retirement^of  the  Butterley  Company  some  short  time 
;igu.  -At  thefpresent  time  Mr.  Cadman  practises  as 
consulting  engineer  and  valuer,  and  is  agent  for  several 
collieries  in  the  Midlands. 

Mr.  Cadman's  wide  experience  with  the 
working  of  scams  liable  to  spontaneous 
ceniiiu-^ii'.n.  ile.iling  with  gob  fires  and  the 
ni.ni\  diiiKiiliu-.  pertaining  to  Staffordshire 
ami  iiLii;l)liMiii)ii,u  coalfields  is  well  known. 
He  has  treqiieiitly  been  called  upon  to 
give  assistance  in  connection  with  mining 
disasters  in  Xorth  Staffordshire  as  far  back 
as  the  terrible  disaster  at  the  Fair  Lady  pit, 
Leycett,  and  his  experience  was  in  demand 
at  the  recent  Talk  o'  the  Hill  explosion  and 
Bimker's  Hill  inundation. 

Mr.  Cadman  is  one  of  the  founders  and 
ail  original  member  of  the  North  Stafford- 
>hire  Institute  of  Mining  Engineers;  he 
occupied  the  presidential  chair  during  the 
\ears  1898-99. 

Mr.  Cadman's  experience  of  iron  maiiu- 
I  u  ill!  c  x\  .1-  t  \i.li  III  limine;  bis  ttrm  of  ol  lice 


Xuith 


MK.   JAMICS   COI'li   C.\DM.\N'. 


Staffordshire  Coal  Owners'  Association,  a 
member  ^  of  the  Staffordshire  County 
Council,  being  an  active  member  of  the 
Technical  Instruction  Committee  and  in 
this  capacity  has  done  great  service  in 
respect  to  mining  instruction  for  North 
Staffordshire.  He  is  a  member  of  the  Iron 
and  Steel  Institute,  Chairman  of  the  Mine 
Owners'  Association  and  acts  as  one  of 
H..M.  examiners  for  certificates  of  com- 
petency under  the  Coal  Mines  Regulations 
Act.  Mr.  Cadman  was  appointed  President 
of  the  Institution  of  Mining  linginccrs  in 
September  l.ist,  in  succesf-imi  In  Sir  Lind- 
say Wood,  B.ul. 


Our   Monthly   Biographies. 

SIR    CLEMENT    LE    NEVE    FOSTER, 

H.A.,    D.Sc.    F.R.S.,    A.K.S.M.,    F.G.S.. 

nV/c'x-    Kni-htluvil    .;■</>   aiiiiouiuol    /;/    the    nrciif    Li,t   of  liiiilulav    Hoiioin 


SIR  C.  LE  XEVE  FOSTER,  wliosc  knighthood  can 
scarcely  fail  to  cause  the  utmost  satisfaction  in 
mining  circles  has,  within  the  crowded  space  of  a  icu 
years,  attained  a  unique  position  in  the  technical  world. 
His  training  was  well  adapted  for  a  strenuous  career. 

The  second  son  of  the  late  Mr.  Peter  Le  Neve  Foster, 
M..-V.,  Barrister-at-law,  his  early  education  was  obtained 
in  France  at  the  College  Communal  at  Boulogne-sur-mer. 
Leaving  the  Royal  School  ol  Mines  with  a  hrilli.int  rcc<.rd, 
he  proceeded  to 
t  h  e  celebrated 
mining  college  at 
Freiberg,  in  Sax- 
ony, in  order  to 
acquire  the  Ger- 
man languageand 
study  the  methods 
in  vogue  at  Ger- 
man mines  and 
smelting  works. 
In  i860  he  was 
appointed  by  Sir 
Roderick  Murchi- 
son.  Assistant 

Geologist  on  the 
Geological  Survcv 
of    Great    l;;il,.iii. 

this  work  l.n 
nearly  live  years. 
During  this  period 
his  evenings  were 
spent     in      stu(l\ 


md 


lakii 


IR  C.  I.E  NliVE  FOSTER,  H.. 


preparations  fcM 
various  examin.i 
tions.  In  1S65  hi 
duly  qualified  a- 
Doctor  of  Science, 
and  from  this 
year  until  1S67 
was  lecturer  on 
chemistry  and 
mineralogy  to  the 

Miners'  Association  of  Cornwall  and  Devon.  The 
following  year  w-as  occupied  by  explorations  in  Sinai 
and  South  America,  while  from  1H61)  to  1872  he  was 
gaining  valuable  experience  in  the  gold  mines  in 
Northern  Italy.  In  1873  came  the  appointment  of 
Inspector  of  Mines.  Other  important  points  in  the 
career  of  the  new  knight  may  be  arranged  chronologi- 
cally as  follows  :— Assistant  Juror  for  Mining  at  Paris 
Exhibitions  (1867  and  1878);  appointed  n. ember  of  the 
Treasury  Committee  on  the  Mining  Record  Ofhce  (1882); 
Juror  for  Mining  at  Paris  PCxhibition  (i88qI  ;  Knight  of 
the  Legion  of  Honour  (1889);  appointed  Professor  of 
.Mining  at  the  Royal  College  of  Science,  London  (1890)  ; 
Member  of   Roval   Commission  of   Chicago  E.xhibition 


(1893) ;  member  of  the  Home  Office  Committee  on 
■  Quarries  (1893)  ;  {;hairman  of  the  Home  Office  Com- 
mittee on  the  Slate  Mines  of  Merionethshire  (1893); 
Chairman  of  the  Home  Office  Committee  on  Mining 
St.itislics  (1894)  ;  appointed  Editor  of  the  .\nnual  Mineral 
Statistics,  and  of  the  Annual  General  Report  upon  the 
Mineral  Industry  of  the  I'nited  Kingdom  (1894);  Member 
of  the  Home  Office  Committee  on  Explosives  in  Coal 
Mines  (i.Si)Oi  ;  ^^clnlu^  of  the  Home  Ofiice  Committee 
on  the  Testing  of 
Explosives  (1898); 
luror  for  Mining 
at  the  Paris  Ex- 
hibition (1900)  ; 
awarded  "  Wil- 
liam  Bolitho" 
Gold  Medal  by 
the  Royal  Geo- 
logical Society  of 
Cornwall  (1900): 
Member  of  the 
Roval  Commis- 
sion upon  Coal 
Supply  (looi)  ; 
Member  of  the 
Royal  Commis- 
sion St.  Louis  Ex- 
hibition I  ii;03). 

Sir  C.  Le  Neve 
Foster  has  been 
consulted  on 
various  occasions 
bv  the  Home 
Ollicc  with  refer- 
ence   to    amend- 


its 


the 


laws 
relating  to  Mines 
and  Quarries  for 
the  carrying  out 
ol  many  reforms 
under  the  Coal 
Mines  Regulation 
D.sc,   K.K.s.,  .\.K.s..\l.,  l-.u.s.  .\ct.        He    is    an 

excellent  linguist, 
and  has  been  a  freiiuent  ci>ntiibutur  ti>  various  scientific 
and  technical  societies,  --ui;!!  .1-  the  ( iLnicyicd  Society, 
the  British  .Associ.iti-ii,  iln  i>;M\,ii  ( ic-ln-i^.d  Society  of 
Cornwall,  the  Mnnnu  l)i-.uui;i  .M  c..,i,u.ill.  .md  the 
Mineralogical  Society.  In  KS94  he  published  a  work  on 
Ore  and  Stone  Mining,  and  his  "  Elementary  Mining 
and  Quarrying"  is  on  the  point  of  being  issued. 

It  has  been  said  of  Sir  C.Le  Neve  Foster  that  mines  and 
mining  would  seem  to  be  part  and  parcel  of  his  existence. 
Not  content  with  being  amongst  mines  from  day  to  day 
in  the  course  of  his  ordinary  official  engagements,  he  has 
frequently  spent  his  holidays  in  visiting  mining  centres 
abroad.  His  mineral  collections  have  gained  the  medals 
of  the  International  Exhibitions  of  Adelaide  and  Sydney. 
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DR.  LEE  DE  FOREST, 


hirciitor  i'/  the  </<■  I'onsI  System  ot 


:■/<■>>  "  Tctci^mpln 


BORN  in  1873,  at  Council  Bluffs,  Iowa,  U.S.,  Dr. 
Lee  de  Forest  spent  his  boyhood  in  Alabama, 
He  entered  Yale  University  in  1S96,  graduating  from 
the  Sheffield  Scientific  School.  Three  years  post- 
gradu  ate  work  at  Yale  in  the  Sloane  Physical  Laboratory 
were  largely  devoted  to  the  study  of  electricity  and 
mathematics,  and  de  Forest  received  the  degree  of 
Doctor  of  Philosophy  in  1899  for  research  work  in 
study  of  Hertzian  waves,  set  forth  in  his  thesis 
on  "  Reflection  of  Hertzian  Oscillations  at  End  of 
Parallel  Wires."  He 
was  subsequently 
engaged  in  the 
Telephone  Experi- 
mental Laboratory 
of  Western  Electric 
Company,  Chicago, 
and,  finding  that 
opportunities  were 
offered  for  original 
experiment,  at 
night  and  after- 
hours,  he  promptly 
commenced  search- 
ing for  a  new 
wireless  telegraph 
receiver — one  which 
should  be  entire- 
ly      automatic      in 


turn. 


and  reliable,  an<l 
<listinct  from  the 
coherer. 

Researches  ( )ri 
the  clcctynlytic  jirin- 
ciplc  of  detector 
were  continueil   for 

before     the      "  Re-  '  '' 

sponder  "  was  considered  a  praitiial  diM,  i.  1 
tliis  time  he  did  much  work  at  the  Ariimur  ln^ 
<)f  Technology,  Chicago,  acting  as  .\ssistant  in  l':ie< 
Laboratory  :  and  teaching  mathematics  in  a 
school,  for  his  bare  living  expenses. 

In  the  summer  of  1901,  de  Forest  came  tr 
York  where  sufficient  capital  was  interested  to 
an  outfit  for  reporting  the  International  Yacht 
lor  the  Publishers'  Press  .\ssociation  of  that  city. 


.After    many    difficulties 
lie  siiccetdedin  gatheringtog 


and 


sftid  the  "  De  Forest  Wireless  Telegraph  Company  ' 
was  incorporated,  a  laboratory  and  workshop  being 
opened,  and  actual  commercial  stations  constructed. 
The  first  work  of  importance  was  for  the  United  States 
Army  Signal  Corps  during  the  war  manoeuvres, 
1902,  where,  in  competition  with  the  Marconi  system, 
great  satisfaction  was  given.  Navy  tests  later  in 
the  year  were  also  considered  very  satisfactory  ; 
in  fact,  from  this  time  the  system  has  steadily  deve- 
loped. Some  fifteen  stations  have  been  erected  on 
the  Atlantic  sea- 
coast,  five  on  the 
Great  Lakes,  and 
one  in  Porto  Rico. 
Two  are  being  con- 
structed in  Costa 
Rica,  and  another 
at    Seattle,  Wash. 

Dr.      de      Forest 
was     early    to    use 
alternating   current 
machinery      for 
transmitters,         in- 
stead  of  induction 
coils,  allowing  high 
s|ieed      and     regu- 
larity of  operation. 
He  has  been  allow- 
ed     more     than 
twelve  U.S.  patents, 
covering,        among 
other       things,       a 
distinctive    method 
of    sY)ilo)nsing     by 
means      of      the 
parallel   conductors 
sometimes      known 
as    the     "  Lecher  " 
wires,  giving  evenly 
iiur       anil       rajiacity,      and     all 
"   nut   att<iiiud   by   the  ordinary 
1    condensers.      He   has,    pending 
orking   on,  apparatus  for  duplex- 
which   it    will     be    possible   to 
and     receive     at    same   station   simultaneously, 
iyren"    or     automatic    call    for    lighthouses,     a 
ge-findcr  "for  vessels,  and  the  means  for  protecting 
I'lnied    receiver   from    the    effect   of    an    untuned 


methods   ot   coib 
patents   for,  and 


CATALOGUE 
DESIGN. 

A  Monthly  Selcclion  of 
Notable  Covers. 
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Oil  and  Power. 

Thk  lower  illustration';  shows  ."the  ;  outside 
cover  of  ]5  a 'highly  artistic  catalogue  issued 
by  the  Vacuum  Oil  Company.  The  manu- 
factures dealt  with,  are  faintly  yet  impressively 
indicated  in  the  design,  by  alternate  series 
of  tanks  and  derricks,  which  are  shown  in 
light  grey  on  a  darker  ground  of  similar  hue. 
The  [strands  employed  in  the  network  are 
e.xecuted}  in  gilt  on  black.  The  light  grey 
colour  is  also  used  as  a  background  to  throw- 
up  the  words  "  Oil  and  Power,"  which  appear 
within  the  scroll.  \n  excellent  effect  is 
obtained  by  the  use  of  a  thick  black  line  in 
conjunction  with  a  thin  gilt  border  line.  This 
is  one  of  the  most  attractive  catalogue  cover-- 
we  have  seen  for  some  time,  and  we  neetl  onl\- 
add  that  the  letterpress  and  engravin.gs  used  in 
are  in  everv  wav  worthv  of  it. 


,-,  but 


A  New  Business  Force. 

The  .-Vddrcssoijraph  cover  i^  not  an  easy 
reproduce  from  an  engraver's  point  of  vie 
our  illustration,  though  it  cannot  give  the  colour 
effect,  will  serve  to  indicate  the  treatment  em- 
ployed. The  artist  has  succeeded  admirably  in 
his  representation  of  the  idea  conveyed  in  the 
title,  ''A  Xew  Business  Force.''  The  shower  of 
envelopes  not  only  takes  up  a  large  share  of  the 
front  cover,  but  encroaches  upon  the  back  of  the 
pamphlet,  an  excellent  impression  being  thereby 
given  of  the  speed  of  the  machine.  \  bright  red 
paper  is  used  for  the  cover,  which  has  u  well- 
displayed  title  upon  a  black  ground.  Here  \vc 
base  a  good  idea,  which   has  lost  nothing  in  the 


A   nODEL    5TEEL   FOUNDRY. 


Among  the  articles  on  Iron  and  Steel  wliich  have  recently  appeared  in  Page's  Magazine  may 
be  mentioned  the  following  :  Iron  and  Steel  Manufacture  (series),  by  B.  H.  Thwaite,  C.E.  ;  A 
Modern  Foundry  Equipment,  by  J.  H.  AVicksteed  ;  The  Critical  Position  of  Pig  Iron  ;  A  Statistical 
Review  of  British  Coal  and  Iron  Production,  by  Benjamin  Taylor  :  A  Modern  Continuous  Rolling 
Mill,  by  Axel  Sahlin  ;  A  Micrographic  Study  of  Cast  Iron,  by  Percy  Longmuir  :  Some  Foundry 
Practice  at  Sotteville  Locomotive  Works  (series),  by  Charles  R.  King  ;  The  Teaching  of  Metallurgy  ; 
recommendations  of  the  late  Sir  W.  C.  Roberts-Austen,  K.C.B.— El). 


THE  steel  foundry  at  the  new  works  of  the  British 
Westinghouse  Electric  and  Manufacturing  Coni- 
pany.at  Trafford  Park.is  an  excellent  example  of  modern 
methods  of  steel  making,  practically  the  entire  equip- 
ment having  been  laid  down  during  the  last  twelve 
months.  Electric  power  is  used  wherever  possible. 
Two  50-ton  electric  cranes  span  the  main  aisle,  while 
numerous  smaller  travellers  and  pneumatic  jib  cranes 
handle  the  hghter  castings  with  economy  and  dispatch. 
Among  the  most  interesting  apparatus  are  the 
Wellman-Seaver  tilting  furnaces  charged  in  what 
is  believed  to  be  an  entirely  novel  manner  by  electric 
power.     The  advantages  of  electric  over-hand  charging 


are    well     shown    l>v 

the    fullowing 

table,    from   M 

Wilhamsou's  paper  0. 

■•  Electricity  11 

Workshops  ":- 

Hand  iiian:i:i- 

Electric  chargiii 

Capacity  of  furnace     . 

.   40  tons 

.    40  tons 

Time  taken 

.    4  hours 

.   ihour 

Men  engaged  per 

4  plus  occa- 

2 plus  ith  of 

furnace 

sional  help 

the  operator 
time 

Wages  per  ton 

.    js.  8d. 

.     IS.  3d. 

Electric  power 

— 

2id. 

Charges    per    furnace 

per  week 

.9 
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PRACTICE. 


A    RE5U"1E    OF    MAtHlMC   TOOLS,    CtJANE.^,    AND    rOUNDU/ 
MATTERS   FOR  THE   MONTM. 


NEW   PATENT      RING      PULLEY. 

The  pulley  illustrated  has  the 
lioSs,  arms,  and  inner  ring  cast 
in  one  piece.  It  is  then  split 
in  halves,  the  irregularity  of 
the  fracture  making  a  close 
and  inter-locking  joint  when  the 
halves  are  bolted  together.  The 
liiiss  is  then  bored  and  the  ring 
turned  on  its  face  to  afford  a 
true  surface  on  to  which  the 
wrought-iron  rim  is  riveted.  It 
is  found  tliat  the  combination 
of  the  ring  with  the  two  arms 
and  the  close  joint  gives  great 
strength  combined  with  light- 
ness, while  the  turned  ring 
secures  a  true-running  pulley. 

The  makers— The  "  Unbreak- 
able "  Pulley  and  Millgearing 
Company,  Ltd.,  West  Gorton, 
Manchester — are  building  all 
their    pulleys    of    lO-in.,    T2-in., 

.luinuur  ..n  this  "  liing  " 
piinciple.  usini;  two  rings  fen- 
I'ulleys  over  lo  in.  wide.  They 
'  l.iim  lightness,  strength,  con- 
\iiiience,        true-running,       and 

■  : I    ,i|.pearance,   as    compared 

II  ii  iitlicr  the  cast-iron  or 
A  :•  ill -hi  min  pulley  of  ordinary 
1 1  like,  or  wood  pulleys.  A 
jnat  advantage  in  the  "  Ring  " 
I  ■  instruction  is  the  absence  of 
I  he    air-fanning    caused   by    the 
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UNIVERSAL    RADIAL    DRILLING     MACHINE,     BY 
MESSRS     CUNLIFFE    AND    CROOM,    LTD. 

radial  drillin,!;  machine,  by  Messrs.  Cunlilie  and 
Croom,  Ltd.,  whicli  is  designed  to  drill  the  holes 
in  different  positions  and  at  different  angles  on  one 
objec  without  re-setting.  The  illustration  shows  a 
machine  with  a  spindle  4-ft.  radius,  i.e.,  drilling  in  the 
centre  of  an  object  8-ft.  diameter,  the  arm  arranged 
to  swing  a  complete  circle.  The  arm  is  provided 
with  power  motion  to  raise  and  lower  it  2  ft.  on  the 
circular  pilar.  The  spindle  is  2 J  in.  diameter,  |)ni- 
vided  with  12-in.  self-acting  and  hand-down  feed, 
quick  release  by  counterbalance,  and  a  motion  is 
attached  to  the  drill  headstock  for  reversing  the  rotary 
movement  of  spindle  when  used  for  tapping.  The 
arm  is  arranged  to  swivel  on  the  face  of  sleeve  carried 
by  the  pillar  to  an  angle  of  90  deg.  in  either  direc- 
tion. The  drill  headstock  is  also  arranged  to  swi\  el 
on  the  arm  to  an  angle  of  90  deg.  The  maxiniinii 
height  admitted  under  the  spindle  is  4  ft.  ;  the  minimum 
height  2  ft.  The  foundation  plate  5  ft.  6  in.  long 
by  2  ft.  6  in.  w-ide  by  6  in.  deep  is  planed  on  to])  nud 
one  side  and  is  provided  with  bolt  grooves  for  fi.xing 
work.  The  maximum  ratio  of  gear  power  to  spindle 
is   iS  to   I.     The  machine  has  a  complete  toji-driviug 

NEW     CAM     MILLING    MACHINE, 

the  same  firm  for  milling  the  face  of  grooved  cams 
used  in  winding  frames  and  similar  purposes.  The 
machine  is  made  exceptionally  rigid  to  overcome 
all  vibration  and  so  i)roduce  a  perfect  finish  on  the 
work.  The  headstock  and  bo.x  body  are  one  casting 
and  the  bearings  carrying  the  spindle  are  unusuallv 
large  in  diameter  and  of  extra  length. 

The  loose  headstock  has  a  sliding  spindle  of  large 
diameter  and  is  bored  up  taper  and  fitted  with  steel 
bush  coued  out  to  receive  llie  taper  end  of  tin-  mandrel 


carrying  the  cam  to  be  milled.  The  cam  is  traversed 
in  a  rotary  direction  by  means  of  a  special  carrier 
which  grips  the  main  spindle  and  drives  the  cam 
by  the  arms,  avoiding  all  torsion  to  the  mandrel 
carrying  the  cam.  The  throw  of  the  cam  is  deter- 
niineil  by  the  use  of  a  suitable  former,  bolted  to  the 
faceplate,  and  a  runner  and  weight  placed  inside 
the  box  body  to  give  the  necessary  travel  to  the 
saddle  carrying  the  milling  head  and  cutter  whilst 
the    spindle    carrying    the     former     is     making     one 


ELECTRIC    CRAB    FOR     SMALL    WORKS. 

trated,  has  been  designed  by  the  International 
Electrical  Engineering  Company  for  use  in  small 
works,  where  it  can  be  adapted  to  existing  hand 
cranes  for  any  alterations  necessary.  The  "  univer- 
sal "  crab  is  constructed  as  far  as  possible  on  the 
same  lines  as  the  company's  standard  crabs  for  large 
travellers.  The  frame  is  cast  in  one  piece,  and  is 
supported  by  four  small  wheels  on  which  it  travels. 
The  motor,  fitted  with  worm  gearing  for  driving 
the  drum  carrying  the  lifting  cable,   is  mounted  on 

The  worm  box  is  entirely  enclosed  and  filled  with 
oil.  It  is  of  a  special  type,  and  can  be  easily  taken 
apart  for  examination  of  the  various  parts.  The 
worm  is  of  hardened  steel,  trued  up  on  the  grindstone, 
and    runs   in    bearings    fitted    with    ring    lubrication. 


>rni  will 


Workshop  Practice. 

At  the  extremity  of  the  worm  shaft  an  automatic 
friction  brake  is  fitted,  combined  with  a  ball  bearing 
of  the  buffer  type.  This  brake  consists  of  two  discs 
pressing  one  against  the  .,cher.  One  of  these  discs 
is  keyed  to  the  shaft,  anil  the  other  is  fitted  with  a 
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ratchet  wheel  and 


arranged   that  it  cannot   turn 


in  the  direction  corresponding  to  the  lowering  of  the 
load.  This  brake  is  sufficiently  powerful  to  hold  the 
load  suspended  and,  in  order  to  lower,  the  motor 
must  be  used. 

Two  cords  connected  to  the  starting  switch  enable 
the  motor  to  be  run  in  either  direction,  and  on  their 
being  released  it  stops  automatically.  For  the 
longitudinal  movement  of  the  crab  a  chain  and  wheel 
are  generally  employed,  but  in  some  cases  these  are 
replaced  by  a  cable  attached  to  each  extremity  of 
the  crab.  When  this  is  so  the  starting  switch  is 
not  placed  on  the  crab  but  is  fixed  at  some  convenient 
spot. 

DOUBLE    HACK   SAW. 

A  novel  type  of  power-driven  hack  saw  is  being 
made  by  Messrs.  Beanland,  Perkin  and  Co,,  of  Leeds. 
This  is  provided  with  two  saws  working  alternate 
strokes,  and  reducing  the  time  taken  in  cutting  by 
one-half.  The  machine  is  substantially  built,  and 
has  a.  planed  slotted  table  on  which  any  section  can 
be  readily  bolted.  Particular  attention  has  been 
given  to  secure  stiffness  of  the  arms  or  bows.  There 
is  an  attachment  for  ensuring  the  blades  being  put 
in  straight,  and  it  is  claimed  that  in  cutting  a  12-in, 
by  5 -in.  girder  (taking  less  than  twenty-five  minutes) 
the  blades  will  not  deviate  ;,'.  in.  An  arrangement  is 
provided  which  ensures  that  when  one  of  the  bows 
has  reached  the  centre  of  the  cut  it  is  pushed  back 
sufficiently  to  allow  the  other  bow  to  complete  the 
cut.  In  feeding,  each  bow  is  drawn  forward  inde- 
pendently by  a  chain  with  adjustable  weights.  The 
feed  can  be  suited  to  the  keenness  of  the  blade  and  the 
material  being  sawn.  The  gear  wheels  are  machine- 
cut,  and  the  sUdes  or  guides  are  adjustable. 

HIGH-SPEED     TOOL     STEELS. 

Since  we  last  went  to  press  Dr.  J.  T.  Nicolson  has 
placed  before  the  Manchester  Association  of  Engineers 
an  important  report,  dealing  with  a  series  of  experi- 
ments which  were  made  to  test  the  capabilities  of 
high-speed  tool  steels.  It  was  shown  that  speeds 
of  from  1 10  ft.  to  150  ft.  per  minute  were  possible 
for  .solt  steel,  80  ft.  to  no  ft.  for  steel  of  medium 
hardness,  and  40  ft.  to  50  ft.  for  hard  steel.  In  the 
case  of  cast  iron,  speeds  of  100  ft,  to  no  ft.  for  soft, 
50  ft.  to  60  ft.  for  medium  and  30  ft.  to  40  ft.  for 
hard  were  obtained— all  these  upon  finishing  cuts. 
It  was  also  found  that  45  square  feet  may  be 
machined  over  in  an  hour  by_  these  rapid-cutting 
steels  when  operating  upon  soft  steel  with 
a  cut  v'l;  in.  deep,  the  figures  for  medium  and  hard 
steel  being  30  and  iS  respectively.  With  cast  iron 
a  surface  of  42,  18  and  15  square  feet  may  be  turned 
off  at  the  same  cut  in  the  case  of  the  soft,  medium 
and      hard     varieties     respectively.        Few     specially 


heavy  cuts  were  attempted,  but  it  was  found  possible 
(when  taking  a  cut  -|  in.  deep  by  ^  in.  transverse)  to 
remove  4401b,,  3301b.  and  180  lb.  of  cuttings  per 
hour  from  the  soft,  medium  and  hard  steel  forgings 
respectively,  and  4501b,,  200  lb.  and  190  lb.  from 
the  soft,  medium  and  hard  cast-iron  specimens.  In  one 
instance,  with  a  |  in.  by  J  in.  cut,  cuttings  were  removed 
at  the  rate  of  510  lb,  per  hour  from  soft-steel  bar. 
The  tests  further  showed  that  the  forces  acting  upon 
the  tool  point,  when  cutting  were  over  100  tons  per 
square  inch  of  area  of  section  of  cut  in  steel,  and  from 
50  to  80  tons  per  square  inch  for  cast  iron.  One  of 
the  most  noteworthy  facts  discovered  was  that  the 
cutting  force  does  not  increase,  but  appears  rather  to 
diminisli  with  increasing  speed  of  cutting.  \n  extra- 
ordinary feature  about  this  is  that  it  is  contrary  to 
the  opinion  generally  held  by  turners  and  machine-tool 
experts,  which  is  shown  by  the  objections  that  are 
frequently  raised  by  workmen  to  an  increase  of  the 
cutting  speed,  on  account  of  what  they  think  would 
be  the  result,  namely,  a  springing  of  the  work.  The 
tests  have  shown  that  this  is  an  objection  which  can  no 
longer  be  sustained.  Although  high  speeds  of  taking 
a  given  cut  will,  of  course,  require  a  greater  driving 
power  almost  in  direct  proportion  to  the  increased 
speed,  the  force  brought  to  bear  upon  the  tool  will 
be  no  greater,  but  rather  smaller,  and  the  loads  acting 
on  the  belts  and  gearing,  and  the  tendency  of  the 
lathe  and  work  to  spring,  will  be  rather  diminished 
than  otherwise,  A  series  of  tests  have,  however, 
on  the  other  hand,  shown  conclusively  that  heavy 
cuts  at  moderately  high  speeds  are  much  more  econo- 
mical in  power  than  light  cuts  at  the  highest  possible 
speeds  the  tool  can  stand.  The  cutting  speed,  it  has 
been  demonstrated,  does  not  increase  as  fast  as  the. 
area  of  the  cut  diminishes,  so  that  more  material 
can  be  machined  off  in  a  given  time  with  a  heavy  cut 
than  with  a  light  cut  at  its  corresponding  faster  speed  ; 
whilst,  further,  the  total  horse-power  required  for 
cutting  forms  a  much  larger  percentage  of  the  whole 
at  light  cuts  than  heavy  cuts. 

SELECTING     A     PRESS. 

Mr.  R.  B.  Hodgson,  A.M.I. Mech.E.,  has  done  a 
useful  service  by  incorporating  in  a  volume*  his 
articles  on  machines  and  tools  employed  in  the  working 
of  sheet  metals»  These  originally  appeared  in  the 
columns  of  the  Practical  Engineer. 

Incidentally,  Mr.  Hodgson  mentions  the  following 
points  as  of  importance  in  selecting  any  screw  or 
power  press  : — 

1.  Sufficient  weight  of  metal  used  in  construction 
of  the  frame  casting  to  give  strength  and  rigidity,  and 
make  it  impossible  to  spring  from  its  normal  shape 
when  dealing  with  the  work  for  which  it  is  intended, 
and  ensure  freedom  from  breakdowns. 

2.  The  part  of  the  press  and  its  strips  which  guide 
the  slide  or    ram  in  its  motion    should  be  carefully 


'"  Machines  and  Tools  Kmploved  in  the  Workiu"  of 
Sheet  Metals."  By  R.  B.  Hodgson,  A.M.Inst,  viech.E. 
Published  by  the  Technical  Publishing  Company,  Ltd. 
Price  4s,  6d.  net. 
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and  accurately  planed,  being  finished  absolutely 
at  right  angles  to  the  base,  or  table  of  the  press,  which 
receives  the  bolster  or  bottom  die.  This  point  is  of 
particular  importance  in  the  case  of  a  drawing  or 
extending  press  o£  long  stroke. 

3.  The  slide  or  ram  to  be  as  long  as  possible,  its 
bearing  surface  and  those  of  its  guide  strips  to  be  of 
sufficient  area  and  of  suitable  shape  to  provide  a 
steady  motion  to  the  tools,  thereby  preventing  the 
cutting  edges  of  cutting  or  forming  tools  being 
damaged  after  the  shde  or  ram  has  once  been  properly 
adjusted. 

4.  The  press  bed.  the  ram,  and  the  adjacent  parts 
to  be  as  heavy  as  possible  consistent  with  the  size 
of  the  press,  to  enable  the  principle  of  the  anvil  to  be 
successfully  carried  out.  Plenty  of  metal  to  resist 
the  sudden  blows  to  which  the  press  may  be  subjected, 
and  to  reduce  vibration  to  a  low  limit. 

5.  The  details  or  smaller  working  parts,  to  be  of 
sufficient  proportions  to  give  the  necessary  strength, 
and  the  wearing  surfaces  should  have  ample  bearing 
surface,  suitable  metal  being  used  for  their  construction, 
and  hardened  where  necessary,  durability  of  working 
parts  receiving  proper  attention. 

6.  There  should  be  ample  room  on  the  bed  or  table 
of  the  press  to  receive  the  various  bolsters  and  dies, 
the  ram,  or  any  other  working  parts  which  have  to 
take  the  variable  positions  to  have  sufficient  length 
ofadjustment.  This  point  is  of  particular  importance 
in  the  case  of  the  ram,  unless  all  bolsters,  dies,  and 
punches  are  designed  to  one  standard  length,  which 
is  not  often  the  case. 

7.  The  methods  of  manipulating  the  press,  starting, 
and  stopping  the  operating  levers,  and  adjustments 
should  be  designed  to  give  the  greatest  amount  of 
ease  and  convenience  in  working. 

In  seeking  out  the  foregoing  points  endeavour 
should  be  made  to  select  the  machine  which,  in  its 
general  design,  is  of  shapely  outline. 

THE  FUTURE  OF  THE  CRANE  INDUSTRY. 

An  "  Elementary  Treatise  on  Hoisting  Machinery  "* 
is  the  title  of  a  useful  work  by  Mr.  Joseph  Horner, 
deahng  with  the  elements  of  crane  construction.  The 
author's  long  experience  of  crane  matters  fits  him 
peculiarly  to  take  a  comprehensive  view  of  the  various 
types  in  use,  and  he  has  succeeded  in  compressing 
a  great  deal  of  valuable  information  in  a  short  compass. 
Section  I.  is  devoted  to  the  elements  of  crane  construc- 
tion, formula:  have  been  avoided  ;  Section  II.  is 
confined  to  the  methods  of  operating  cranes;  Sectionlll. 

*  "  An  Elementary  Treatise  on  Hoisting  Machinery, 
Including  the  Elements  of  Crane  Construction  and 
Descriptions  of  the  Various  Types  of  Cranes  in  Use."  By 
Joseph  Horner,  A.M.I.M.E.  Illustrated  with  215  engrav- 
ings. Published  by  Messrs.  Crosby,  Lockwood,  and  Son. 
7s.  6d.  net. 


to  materials  used  for  their  manufacture ;  and 
Section  IV.  to  the  various  types  of  cranes.  "  There 
are  abundant  indications,"  says  Mr.  Horner,  "  that 
the  crane  industry  is  passing  through  a  period  of 
transition  which  has  had  no  parallel  in  any  previous 
epoch  of  its  history.  The  epochs  of  the  introduction 
of  water  and  steam  had  no  promise  of  such  far-reaching 
issues  as  those  which  are  opened  up  by  the  introduction 
of  electricity,  and  in  a  lesser  degree  of  air,  and  by 
the  increasing  demands  made  by  the  manufacturers 
for  better  facilities  for  hoisting  and  haulage.  Some 
of  the  old  standard  crane  models  are  being  quickly 
displaced  by  new  types — the  specialities  of  a  few 
firms — and  the  time  is  fast  approaching  when  most 
of  the  general  crane  makers  will  have  to  give  place 
to  the  manufacturers  of  special  types  of  hoisting 
machines,  or  else  adopt  their  methods. 

"  This  development  is  akin  to  that  which  is  going  on 
in  other  departments  of  engineering  practice,  notably 
in  machine  tools  and  high-speed  engines,  .\merica 
and  Germany  have  become  very  strong  rivals  to  us 
in  the  crane  building  industry,  especially  in  hoists 
and  winches,  overhead  travellers,  Goliath  and  gantry 
or  portal  cranes,  high-speed  electric  lifts,  and  pneumatic ' 
cranes  on  overhead  tracks. 

"The  principal  developments  have  taken  place  in 
electricity  and  in  air.  With  regard  to  the  first-named, 
practice  is  still  divided  between  single  and  multi- 
motor  cranes,  and  between  continuous  and  polyphase — 
usually  three-phase  currents.  With  single  motor 
cranes  a  large  starting  torque  is  not  required,  and 
therefore  shunt  motors  are  preferable.  Multi-motor 
cranes  starting  under  full  load  must  have  a  large 
starting  torque,  and  they  work  intermittently.  Either 
continuous  or  multiphase  currents  are  suitable  for 
single  motor  cranes.  For  multi-motor  cranes  the 
continuous  current  series  wound  motor  runs  fast  with 
a  light,  and  slowly  with  a  heavy,  load.  But  the  motor 
will  race  if  the  load  is  suddenly  thrown  off,  while  the 
three-phase  motor  under  these  conditions  will  show 
little  alteration  in  speed.  It  should,  therefore, 
generally  be  adopted. 

"An  electric  generating  plant  is  now  so  indispensable 
in  firms  that  the  old  objections  to  electric  cranes 
no  longer  hold  good  ;  in  addition  to  which,  the  areas 
of  public  supply  companies  cover  the  majority  of 
instances,  and  are  still  increasing  rapidly.  Pneumatic 
cranes  require  an  air-compressing  plant,  but  this  is  not 
a  large  affair,  and  such  a  plant  becomes  almost  indis- 
pensable in  most  works  for  other  machines  besides 
cranes,  such  as  portable  drills,  chippers,  caulkers, 
hose-pipes  for  foundry  use,  etc. 

"  Tlie  question  of  hoisting  machinery  is  thus  seen 
to  be  fast  becoming  a  part  of  the  broader  question 
of  the  power  equipment  of  works,  and  this  has,  and 
will  continue  to  have,  modifying  influences  in  the 
working  out  of  crane  designs." 


JOHN    LEYLANU. 

In  this  second  article  the  object  is  to  describe  the  Gibraltar  Dockyard  now  approaching 
completion,  in  some  detail,  but  the  author  has  been  careful  to  disclose  nothing  that  might  be 
thought  confidential,  it  being  the  policy  of  the  Admiralty  to  exercise  a  certain  reserve 
in  regard  to  particular  details. — Ed. 


II. 


HAVING  indicated  the  high  strategic  importance 
of  Gibraltar,  and  the  need  that  became  apparent 
<if  providing  it  with  a  great  harbour  and  dockyard, 
as  well  as  the  discussions  that  have  arisen  as  to  the 
policy  adopted  of  placing  the  tstablishments  on  the 
western  side  of  the  Rock,  I  shall  now  proceed  to  describe 
their  character,  and  the  agencies  and  methods  by 
which  they  are  being  advanced  towards  completion. 
It  may  be  premised  that  the  works,  so  far  as  they  relate 
to  the  enclosure  and  defence  of  the  harbour,  are  expected 
to  be  out  of  hand  within  the  present  financial  year, 
while  the  adaptation  of  the  port  to  the  present  needs 
of  the  fleet,  l)cinf<  the  dockyard  extension,  is  not  likely 
to  be  completed  until  the  year  1905-6.  The  works 
were  carrieii  on  for  some  time  departmentally  by  the 
Admiralty  itself,  but  eventually  the  construction  was 
put  Tuut  to  contract  to  Messrs.  Topham,  Jones  and 
Railton,  of  London.  The  Civil  Engineer-in-Chief  at 
the  Admiralty,  Sir  H.  Pilkington,  K.C.B.,  is  responsible 
for  the  general  character  and  design  of  the  work, 
but  the  actual  duties  are  being  carried  on  under  the 
control  of  Mr.  A.  Scott,  M.Inst. C.E.,  the  Superintending 
Civd  Engineer  for  the  Admiralty.  The  chief  agent 
for  the  contractors  at  Gibraltar  is  Mr.  R.  H.  Taylor. 

THE     NEW     HARBOUR. 

The  provision  of  a  torpedo-safe  anchorage  made 
necessary  the  deepening  and  enclosure  of  a  water- 
space  of  440  acres  by  the  extension  of  the  Admiralty 
Mole  on  the  south,  the  building  of  a  Detached 
Jlole,  and  the  construction  of  a  large  Commercial 
Mole,  the  latter  on  the  north  side.  This  water  space 
has  been  dredged  to  a  minimum  depth  of  300  ft., 
and  the  dredging  operations  have  extended  over 
J 15  acres.  The  Admiralty  Mole,  which  ran  out  m 
a  north-westerly  direction  from  what  is  known  as 
the  New  Mole  Parade,  has  been  lengthened  by  2,700  ft., 
and  a  range  of  new  coal  sheds,  2,000  ft.  long,  has  been 
built  upon  it.  This  mole  is  now  completed,  the 
finishing  touches  having  been  put  to  the  roundhead 
that  terminates  it.  An  opening  of  about  600  ft. 
separates  it  from  the  Detached  Mole,  which  has  aslightly 
more  nortlierly  direction,  and  is  2,720  ft.  long.  It 
is  already  far  advanced  towards  completion,  and, 
when  I  saw  it  recently,  the  granite  coping  was  being 
laid  in  many  parts,  and  ships  were  lying  alongside. 
The  mole  rests  on  a  rubble  base,  and  is  formed  of 
sloping  blockwork — a  system  of  construction  which 
promises    great    durability,    attention    being    paid    to 


tlie    rubble 
injuriously 


the   necessity   of   keeping    the    --url, 

mound   at  such   a  depth   th.it    11    v 

affect  the  character  of  the  u.i\r.  ,i,.,iiliiif;   the  work. 

It  may  be  remarked  incidentally,  a,  a  matter  of  interest, 

that  a  very  strong  tide  sometimes  runs  round  the  end 

of  the  Detached  Mole,  and  that  already  some  change 

in  the  soundings  just  outside  has  been  observed. 

The  enclosure  of  the  harbour  is  completed  by  the 
Commercial  Mole,  of  which  the  southern  end  is  at  a 
distance  of  about  600  ft.  from  the  roundhead  which 
terminates  the  Detached  Mole.  This  Commercial 
Mole  runs  nmtli  Un'  .1  ili-,tance  of  550  yards,  and  then 
turns  at  ri^lit  an.;le^  \-<  tlie  east,  afterwards  inclining 
a  little  soutli  mujr.ls  ilie  old  Mole  at  the  Water  Port. 
The  length  of  \vliarla;4  •  which  will  be  available  will 
be  9,348  ft.,  and  coal  slieds  with  a  length  of  3.175  ft., 
are  to  be  erected.  It  is  this  northern  work  of  the  harbour 
that  is  the  least  advanced ,  but  there  has  been  no  un- 
necessary delay,  and  rapid  progress  is  being  made. 
The  advantage  resulting  from  the  construction  will 
be  very  great,  because  not  only  will  the  Commercial 
Mole  be  available  for  the  purposes  for  which  it  is 
intended,  but  it  will  atford  facilities  for  coaling  warships 
in  case  of  need. 

LABOUR     AND     MATERIALS. 

The  provision  of  labour  for  these  great  works  has 
not  been  without  its  difficulties,  but  it  has  conferred 
benefits  upon  a  large  population  of  Spanish  labourers 
and  artisans,  and  the  town  of  Linea,  which  is  just  to 
the  north  of  the  neutral  ground,  has  prospered  since 
the  works  began.  At  the  present  time  about  4,700 
men  are  employed,  and  it  may  be  estimated  that  only 
one  in  ten  is  a  British  subject,  in  most  cases  an  inhabi- 
tant of  the  Rock,  or  a  man  who  has  come  from  Malta. 
The  Spanish  workmen  have  rather  a  hard  time,  for 
they  walk  across  the  neutral  ground  daily — and  the 
road,  being  in  a  no  man's  land,  is  peculiarly  vile- 
starting  very  early  in  the  morning,  so  that  they  may 
begin  work  at  6  a.m.,  and  returning  home  after  5.30  p.m. 
They  are  rigorously  searched  by  the  Spanish  Custom 
House  authorities,  and  I  was  told  that  those  who 
lived  furthest  away  did  not  reach  their  homes  until 
ten  o'clock  at  night.  They  are  hardy  and  frugal  men, 
who  mess  together  in  the  Dockyard,  in  parties  of  hilf 
a  dozen  or  more.  The  labourers  receive  about  2^- 
pesetas  per  day,  and  the  masons  from  3^°  4  pesetas, 
according  to  their  skill. 
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The  supply  of  material  was  another  matter  for  anxious 
consideration.  A  great  deal  of  that  required  for  the 
reclamation  of  land,  to  which  I  shall  presently  refer, 
has  been  obtained  from  the  excavations  for  the  docks, 
and  by  quarrying  on  the  east  side  of  the  Rock,  the 
stone,  sand,  and  filling  being  brought  by  the  railway 
through  the  tunnel.  From  the  Rock  itself  already 
about  four  milUon  tons  of  material  have  been  quarried 
and  used  in  the  works.  Between  two  and  three 
million  cubic  feet  of  granite  and  Umestone  ashlar, 
the  former  from  Aberdeen.  Norway,  and  Italy,  and 
the  latter  from  Spain  will  be  used.  The  Spanish 
quarries  are  at  Pefiarubia  and  elsewhere,  and  between 
300  and  400  men  are  employed  at  them.  An  abundance 
of  nibble  stone  is  available  on  the  eastern  side  of  the 
Rock,  and  of  sand  suitable  for  making  concrete  and 
mortar  there  is  an  almost  inexhaustible  supply  in 
the  slopes  between  Catalan  Bay  and  Monkey's  Alameda. 
Blockmaking  has  been  conducted  on  an  enormous 
scale  at  an  establishment  on  the  North  Front  of  the 
Rock,  and  the  work  is  now  mostly  going  forward  for 
the  completion  of  the  Commercial  Mole,  the  material 
being  brought  by  railway  from  the  Catalan  Bay  side. 
Blocks  are  made  up  to  40  tons,  and  there  are  three 
enormous  goliath  cranes,  as  well  as  a  shipping  jetty 
and  a  cantilever  crane  for  the  transferring  of  the  blocks 
to  the  barges,  which  convey  them  to  the  places  where 
they  are  to  be  laid.  It  may  be  interesting  to  say  that 
1 3, 1 27  concrete  blocks  have  been  built  into  the  extension 
of  the  .\dmiralty  Mole,  that  8,268  large  blocks  have 
been  built  into  the  Detached  Mole,  and  that  about 
62,000  blocks  have  been  set  in  the  Commercial  Mole. 
Concrete  blocks  are  also  used  for  the  retaining  walls 
of  the  New  Mole  Parade,  which  will  be  1,858  ft.  long, 
and  the  walls  of  the  Dockyard  extension,  which  have 
a  length  of  5,056  ft. 

THE     DOCKS     AND     RECLAIMED     AREA. 

The  new  docks  are  in  the  south-western  angle  of 
the  harbour,  where  the  old  dockyard  was,  and  the 
direction  of  their  openings  is  to  the  north-west.  They 
are  being  constructed  where  formerly  was  deep  water, 
and  the  reclamation  of  land  made  necessary  for  their 
construction,  and  for  the  building  of  the  dockj'ard 
offices,  stores,  and  shops,  which  are  on  the  west  side 
of  the  harbour,  under  the  North  Jumper  Bastion  and 
the  Alameda  gardens,  has  been  upon  a  large  scale. 
The  area  recovered  has  been  47  acres.  It  may  be  here 
said  that  the  dockyard  proper  extends  from  the 
Ragged  Staff  southward,  and  that  the  wharf  edge  is 
from  220  yards  to  300  yards  from  the  Bastion  wall.  The 
total  length  from  the  Ragged  Staff  south  is  about  800 
yards,  and  then  the  frontage  of  the  reclaimed  space 
turns  almost  at  right  angles  towards  the  .\dmiralty 
Mole,  the  new  docks  having  their  openings  on  this 
part  of  the  frontage.  A  temporary  dam  was  con- 
structed by  driving  piles  and  puddling  between  outside 
the  line  of  the  docks,  and  the  area  having  been  pumped 
dry,  the  work  of  excavation  and  pumping  went  on 
rapidly.  The  ground  was  found  to  be  hard  and  dry, 
and  the  contractors  have  had  very  little  trouble,  the 
only  difficulty  having  occurred  in  the  case  of  No.  3 
Dock — that  nearest  the  Admiralty  Mole — of  which  the 
foundations  had  to  be  carried  12  ft.  deeper  than  was 
expected. 

Of  the  three  docks,  the  smallest — that  known  as 
the  King  Edward  VII.  Dock,  because  His  Majesty 
laid  the  coping  stone — is  furthest  advanced.  The 
steel  caisson,  which  is  to  close  it,  was  being  placed  in 
position  recently,  and  the  magnificent  character  of 
the  masonry  was  most  impressive.  It  may  be  said 
with  confidence  that  no  better  dockwork  exists  in  the 
world.     The  other  docks  are  taking  shape,   and   will 


be  advanced  with  rapidity.  The  docks  are  respectively 
450  ft.,  550  ft.,  and  850  ft.  in  length,  with  a  width 
at  the  entrance  of  95  ft.,  and  at  the  coping  inside  of 
120  ft.,  while  the  depth  at  the  sills  will  be  35J  ft- 
The  largest  dock  will  be  capable  of  division  into  two 
portions  by  a  sliding  caisson,  so  that  it  will  accommo- 
date two  vessels  at  the  same  time.  The  tine  pumping 
engine  house,  in  which  are  the  main  pumping  engines, 
the  draiiuiKi'  pumps,  and  the  engines  and  accumulators 
for  h\rli,iiili<  |>ir,sure,  is  ready  for  its  work.  The 
punlIllll^  inn  liiMri\-  will  be  capable  of  emptying  the 
large  ■i.iik  m  li\i,'  liours,  being  equivalent  to  105,000 
tons  of  water  in  that  period  of  time,  or  4,700,000 
gallons  an  hour.  Before  these  docks  could  be  put  in 
hand,  an  enormous  amount  of  excavation  had  to  be 
undertaken,  and,  as  I  have  mentioned,  the  vast  weight 
of  material  taken  out  has  been  used  in  the  work  of  re- 
clamation. 

THE     DOCKYARD      BUILDINGS. 

The  long  ranges  of  buildings  for  the  use  of  the  Dock- 
yard, which  are  now  structurally  complete  and  partly 
fitted  with  their  machinery,  are  founded  upon  piles, 
and  their  masonry  is  of  limestone.  They  comprise 
large  workshops,  stores,  buildings,  offices,  and  all 
the  other  requirements  of  a  great  dockyard.  Alto- 
gether, they  cover  an  area  of  eleven  acres.  A  part  of 
the  constructors'  building  has  already  been  taken 
over  from  the  contractors.  Many  machine  foundations 
have  been  put  in,  and  machines  lixed.  The  large  stores 
are  almost  complete,  as  is  the  permanent  hauling  engine- 
house  which  has  been  used  as  a  dockyard  store.  There 
is  also  a  torpedo-store.  The  pumping  engine  house, 
as  I  have  said,  is  ready,  with  its  boiler  room  and 
coal  store.  Several  great  underground  water  tanks 
are  being  prepared,  and  two  are  already  completed 
and  in  use.  There  are  boathouses,  new  slipways, 
and  a  torpedo  chamber,  into  which  boats  can  be  floated 
for  repair. 

The  dockyard  works,  and  those  which  are  associated 
with  them,  include  many  other  important  features. 
A  new  magazine,  for  example,  of  great  size,  is  being 
formed  in  the  heart  of  the  Rock,  behind  the  Ragged 
Staff,  and  will  be  completed  within  about  2^  years. 
There  is  also  a  new  cold  meat  store  with  refrigerating 
apparatus,  to  be  used  for  the  Navy  and  Army. 

It  will  thus  be  seen  that  the  Dockyard  will  be  replete 
with  everything  necessary  to  fit  it  to  serve  as  the  base 
of  a  great  fleet.  Here  ships  can  lie  in  any  state  of 
the  tide  alongside  the  Moles,  where  they  can  be  coaled, 
and  receive  their  stores  and  ammunition.  Here  also 
they  can  be  docked  for  under-water  repairs,  even  if 
they  should  be  so  damaged  that  they  float  deep  in  the 
water.  The  boiler  shops  and  factories  will  undertake 
every  class  of  machinery  repair,  and  when  the  whole 
Dockyard  is  in  working  order  it  will  be  as  efficient  as 
any  other  British  dockyard  in  the  world,  and  will 
have  the  advantage  of  some  of  them  in  that  its  machinery 
and  fittings  will  be  of  the  latest  pattern.  It  mil 
possess  everything  that  is  necessary  in  steam,  hydraulic, 
and  electric  power.  The  provision  of  skilled  lalMuu- 
will,  of  course,  be  a  matter  of  great  consideratii.ii. 
.Mthough  Spaniards  may  continue  to  be  enipli)\ nl.  it 
will  be  mostly  as  labourers,  and  the  skilled  arlisaiis 
must  come  from  England.  The  dense  populatmn 
of  Gibraltar  already  presents  dangers,  aiul  ii  wimiM 
appear  that  sooner  or  later  something  \mI1  lia\.'  tn  l.c 
done  to  tempt  some  of  the  inhabitant--  In  li\r  1  Isr 
where  if  there  is  to  be  a  large  influx  ol  r.iiii-.li  ^,kllU■d 
workmen.  The  great  dockyard  1  ,1  mi.i-iiiii.  ml  work  : 
it  has  triumphed  over  many  .liiin  nliu  ,  .m.l  it  will 
presently,  with  its  splendid  haii".ni ,  I  n  ..lu  .il  the  most 
valuable  links  in  the  chain  of  British  Impcnal  deloiicci 


THE    DE   FOREST    SYSTEM  OF 
"WIRELESS"  TELEGRAPHY. 


^ 


TRIALS    BETWEEN    HOLYHEAD    AND    DUBLIN. 


DURING  the  month,  Dr.  Lee  de  Forest,  with 
his  chief  assistant,  took  up  their  quarters  in 
London  in  connection  with  a  trial  of  the  "  de  Forest  " 
system  of  "wireless"  telegraphy  between  Holyhead 
and  Dublin,  arranged  for  under  the  auspices  of  the 
Post  Office.  A  brief  sketch  of  Dr.  de  Forest's  career 
will  be  found  in  another  part  of  the  Magazine. 

For  the  following  description  of  the  De  Forest  system, 
ue  are  indebted  to  the  Electrical  World  and  Engineer. 
We  are  informed  that  a  number  of  improvements 
liave  been  since  introduced,  but,  pending  patents 
render  it  impossible  to  describe  these  at  present. 
Dr.  Lee  de  Forest's  invention,  which  was  developed 
by  him  in  conjunction  with  Mr.  E.  H.  Smythe,  com- 
prises a  responding  device  for  receiving,  transmitting, 
and  indicating  electromagnetic  waves,  in  which  the 
electric  oscillation  builds  up  resistance  in  the  responder, 
as  the  de  Forest-Smythe  wave  detector  is  termed, 
instead  of  decreasing  it  as  in  the  fiUngs  coherer,  and 
yet  the  responder  is  not  an  anti-coherer,  but  is  based 
fundamentally  upon  the  laws  governing  electrolysis  as 
produced  by  high-frequency  currents.  The  resistance 
of  the  circuit,  including  the  responder  and  the  means 
of  indication,  is  uniformly  increased,  and  is  propor- 
tionate to  the  energy  of  the  received  electric  waves,  the 
resistance  being  decreased  again  by  the  action  of  a 
local  circuit.  The  action  and  reaction  of  the  responder 
according  to  investigations  of  the  inventors,  is  that 
the  pesponsive  device  normally  maintains  a  number 
of  conducting  paths,  and  these  paths  are  interrupted 
l)y  the  oscillations  set  up  by  the  received  electric 
waves  in  the  resonator  system,  which  increases  the 
resistance  of  the  responder ;  but  when  the  high- 
frequency  currents  cease,  the  local  direct  current 
reconnects  the  conducting  paths  instantaneously, 
and  the  normally  low  resistance  is  re-established. 

By  this  method  it  is  claimed  that  an  instantaneous 
and  automatic  return  is  secured  of  the  normal  conditious 
of  the  detector  after  each  series  of  oscillations  are 
indicated  and  without  any  auxiliary  apparatus  for 
tapping  back,  thereby  providing  a  detector  of  excep- 
tional rapidity,  certainty  of  action,  and  suitability 
for  long-distance  work — in  short,  fulfilling  to  a  nicety 
the  most  rigid  requirements  imposed  upon  a  detector 
in  actual  work. 

The  de  Forest-Smythe  responder  is  shown  diagram- 
matically  in  fig.  i,  and  is  coiinected  with  the  resonator 
system  and  local  circuit  exactly  as  is  a  coherer  or 
other  wave-detecting  device.  A  represents  the  aerial 
ig  conductor  or  anteuns,  G  the  earthed  terminal 


or  grounded  wire,  and  E  the  responder  ;  the  responder 
comprises  electrodes  or  conductor  plugs,  e\  e'-,  forced 
in  a  glass  or  other  insulating  tube,  K  ;  the  space  or 
pocket,  e',  is  filled  with  a  special  compound  or  medium 
which  will  be  fully  described  below. 

The  local  battery,  B,  provides  current  for  actuating 
an  indicator  of  any  suitable  type,  but  in  actual  practice 
takes  the  form  of  a  telephone  receiver  ;  the  local 
circuit  includes  the  responder,  a  battery  and  choke 
coils,  C,  C,  in  oppositely  disposed  arms  of  the  circuit 
as  shown,  and  a  resistance,  R,  usually  made  variable 
to  provide  a  current  suitable  for  the  varying  resistance 
of  the  responder. 

The  action  of  this  responder  is  essentially  of  an 
electrolytic  nature,  for  it  was  discovered  by  the  inventors 
that  when  two  metallic  electrodes  are  slightly  separated 
and  included  in  series  with  a  source  of  current,  and 
a  suitable  medium  is  interposed  between  their  opposed 
surfaces,  minute  metallic  particles  are  detached  from 
the  anode  and  thence  carried  across  the  gap  separating 
the  electrodes  to  the  cathode,  where  they  build  up 
bridges  which  extend  toward  and  soon  reach  the  anode, 
thus  bridging  the  gap.  In  fig.  2  is  shown  schematically 
the  metallic  thread  deposited  by  electrolysis  of  local 
current  ;  and  in  fig.  3  the  disruption  of  the  thread 
on  the  passage  of  an  oscillating  current. 
OA 
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FIGS.    2   AXD   3.     THE  DE  FOREST-SMYTIIE    RESPOXDER 
KEFORE    AXD   AFTER    DISRUPTION. 


It  is  evident  tliat  as  long  as  electrolysis  takes  place 
the  connecting  metallic  thread  or  bridge  continues 
between  the  electrodes  of  the  responder.  which  opens 
a  practically  free  passage  for  the  current  derived  from 
a  cell  ;  but  the  effect  of  high-frequency  oscillations, 
such  as  are  set  up  by  impinging  electric  waves,  is 
to  instantly  disrupt  or  break  down  the  metallic  threads 
formed  by  the  local  current  when  the  resistance  is 
increased  by  several  thousand  ohms. 

The  process  involved  in  making  and  breaking  these 
conducting  threads  is  accomplished  practically  instan- 
taneously, and  if  the  responder  is  connected  with  a 
telephone  receiver,  the  increasing  and  decreasing 
resistance  of  the  circuit  is  manifested  audibly. 

Originally  water  was  employed  in  the  gap  between 
the  electrodes,  which  was  sufficiently  sensitive  to 
indicate  the  electric  oscillations,  but  it  was  neither 
accurate,  nor  permanent.  By  means  of  the  micro- 
scope it  was  ascertained  that  when  water  was  used 
between  the  electrodes  of  the  detector  a  direct  current 
from  a  battery  deposits  particles  of  metal  from  the 
anode,  and  deposits  them  on  the  cathode ;  and  if 
the  process  is  continued  for  some  time,  the  particles 
continue  to  be  deposited  until  a  minute  thread  is 
formed  connecting  the  electrodes,  as  shown  schematically 
in  fig.  2,  and  when  this  takes  place  feeble  electric 
oscillations  such  as  are  produced  by  the  received 
electric  waves  are  unable  to  disrupt  the  metallic 
thread  and  the  detector  is  said  to  be  "  clogged." 

To  eliminate  tliis  undesirable  effect  and  to  increase 
and  maintain  the  sensitiveness  of  the  detector,  a 
great  number  of  different  substances  were  interposed 
between  the  electrodes  and  exhaustive  tests  conducted 
in  order  to  ascertain  a  suitable  medium.  Viscous 
liciuids,  including  glycerine  and  heavy  oils,  viscous 
semi-solids,  such  as  vaseline  powders,  sulphur,  oxides 
of  lead  and  mixtures  of  PhO  with  glycerine  and  collodion 
and  gelatine,  were  employed,  as  well  as  manganese 
cUoxide  and  potassium  chlorate.  It  was  found  that 
when  these  media  were  used  they  hmited  the  number 
of  threads  or  bridges  built  up  by  the  local  current 
and  concentrated  the  action  of  the  electric  oscillations 
to  and  upon  these  threads.  The  effect  of  the  oscillating 
current  on  the  deposited  metallic  threads  segregates 
aiid  precipitates  it  quite  gently  instead  of  violently 
disrupting  it,  such  an  action  being  represented  in 
lig.  3  ;  when  instantly  this  operation  of  the  oscillations 
ceases  the  process  of  building  up  takes  place. 

The  microscopical  analysis  made  showed  that  when 
the  oscillatory  current  is  superimposed  upon  the  local 
direct  current,  minute  bubbles  of  gas  arc  liberated 
at  the  cathode  and  along  the  deposited  particles 
forming  the  deposited  metallic  thread  ;    the  iuvestiga- 
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tions  also  showed  that  the  segregation  of  the  particles 
forming  the  thread  is  directly  due  to  this  sudden 
generation  of  gas,  and  that  the  action  is  "  largely 
one  of  disruptive  electrolysis  in  a  film  of  electrolytic 
liquid  interposed  between  each  metaUic  particle  and 
its  neighbour." 

To  fulfil  the  theory  thus  evolved  it  is  necessary  to 
introduce  some  suitable  electrically  decomposable 
medium,  such  as  water,  with  the  supporting  medium, 
in  which  the  particles  forming  the  thread  are  suspended. 
In  practice  commercial  glycerine  is  used,  and  fulfils 
the  above  requirements  nicely,  since  water  exists 
in   commercial   glycerine   as   an  impurity. 

The  investigation  also  indicates  that  the  gas  liberated 
is  hydrogen,  and  the  oxygen  set  free  effects  a  com- 
bination with  the  metal  of  the  anode,  or  in  the  case 
where  glycerine  is  employed  as  the  sustaining  medium, 
"  the  chemical  activity  of  the  nascent  oxygen  may  be 
sufficient  to  cause  it  to  abstract  hydrogen  from  the 
glycerin^  to  form  water." 

The  inventors,  in  their  patent,  state  they  have 
obtained  the  best  results  with  the  oxides  of  lead, 
and  that  these  substances  act  as  a  depolariser  as  well 
as"  a  sustaining  medium.  The  gas  arising  from  the 
electrolytic  processes  referred  to  above,  may  be  ab- 
sorbed by  substances  such  as  finely  divided  sulphur, 
which  are  interposed  between  the  electrodes. 

The  terminal  conductor  plugs  or  electrodes  employed 
in  the  responder  are  about  an  eighth  of  an  inch  in 
diameter,  and  separated  one-sixteenth  of  an  inch. 
The  oppositely  disposed  surfaces  may  be  either  smooth 
or  roughened.  .\  screw  adjustment  is  provided  for 
determining  accurately  the  sensibility  of  the  responder. 

A  complete  detector  is  shown  in  fig  i,  and  consists 
of  an  insulating  tube,  K,  of  glass  or  ebonite,  an  auxihary 
electrode,  e*,  being  forced  between  the  electrodes, 
c ' ,  f  - ,  proper.     In  the  spaces  or  pockets  is  the  sensitive 
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The  de  Forest  System  of  "  Wireless  "  Telegraphy. 


medium,  composed  of  rather  coarse  filings  and  oxide 
of  lead  in  equal  proportions  by  bulk  and  made  into 
a  paste  by  the  addition  of  glycerine  or  vaseline  with 
a  trace  of  water  or  alcohol.  The  local  circuit  should 
have  a  small  value,  preferably  one-tenth  to  one  milli- 
ampere,  or  when  two  cells  are  inserted  in  the  circuit 
a  resistance  of  12,000  to  15,000  ohms  is  necessary 
to  obtain   the  proper  relative  values. 

It  may  be  mentioned  that  the  "  de  Forest  "  system 
was  installed  in  Sir  Thomas  Lipton's  yacht  Erin 
last  summer,  when  as  many  as  ninety  messages  in 
a  day  were  sent  and  received  on  the  yacht.  Sir  Thomas 
Lipton  reports  that  he  has  used  the  system  very  ex- 
tensively, not  only  for  inland  messages,  but  also  for 
the  sending  and  receiving  of  many  cables  from  all 
parts  of  the  world.  Many  of  these  cables  were  in 
cipher  code,  but  without  exception  all  were  sent 
and  received  correctly.  He  believes  the  day  will 
come  when  every  ship  will  have  wireless  apparatus 
on  board. 

The  stations  at  Howth  and  Holyhead,  which  are 
just  completed,  include  each  a  small  Fairbank-Morse 
gasoline  engine,  belted  to  a  i -kilowatt  60-cycle  500- 
volt  alternating  current  generator.  The  generator 
circuit  includes  a  high-speed  key,  exactly  similar  to 
the  Morse  key,  a  reactance-regulator,  and  the  primary 
of  a  20,000-volt  transformer,  charging  the  condensers. 
Two  of  these  are  in  series,  and  contain  a  special  helix 
and  spark  gap  in  circuit.  The  size,  clearness  of  the 
spark,  being  absolutely  white  and  devoid  of  flame, 
and  the  ease  with  which  it  is  manipulated,  even  at 
great  speed  by  the  key,  are  notable  features  of  these 
de  Forest  transmitters.  The  antennae  are  of  peculiar 
construction,  consisting  of  five  small  flexible  cables, 
considerably  longer  than  the  mast  is  tall,  branching 


out  in  a  wide  fan.  and  bowed  out  in  the  middle  by 
small  cord  guys  and  "spreader."  The  whole  fan 
presents  an  immense  radiating  and  collecting  area, 
and  yet  exerts  the  very  minimum  of  wind  resistance, 
and  is  almost  invisible. 

The  Holyhead  station  stands  on  the  crest  of  a 
precipice  over  400  ft.  above  the  sea.  The  ground 
connection  is  to  a  few  small  copper  plates  su&k 
edgewise  in  the  shallow  soil  on  the  top  of 
the  rock,  and  to  the  station-house  itself,  which  is 
sheathed  with  iron.  On  account  of  the  height  and 
inadequate  quality  of  the  "  ground  "  possible  at  this 
station  it  is  probable  that  the  waves  radiated  there- 
from are  chiefly  in  the  form  of  pure  space  radiations, 
and  not  the  grounded,  sliding  waves  such  as 
emanate  from  a  station  at  sea  level,  grounding  in  the 
water. 

The  electrolytic  receiver  which  Dr.  de  Forest  is 
using  in  these  Post  Office  tests  differs  somewhat  from 
that  described  above,  inasmuch  as  the  regulation  of 
local  current  flowing  therein  depends  on  the  property 
of  the  electrolytic  cell  to  rectify  the  Hertzian  oscillation, 
allowing  only  that  half  of  the  wave  to  pass  which 
coincides  in  direction  with  that  of  the  local  battery. 
When  the  two  e.m.fs.  act  in  conjunction,  the  opposing 
e.m.f.  of  the  electrolytic  cell  is  overcome,  and  the 
flow  of  local  current  is  momentarily  increased.  This 
is  the  type  of  electrolytic  responder  first  tried  by 
de  Forest  in  1900,  and  lately  perfected.  It  has  the 
advantage  of  requiring  no  adjustments,  and  is  so 
reliable  and  indestructible  that  it  is  uninjured  if 
absolutely  unprotected  from  the  heavy  transmitter 
spark  a  few  feet  distant,  but  is  always  responsive  in 
case  the  distant  operator  wishes  to  "  break "  the 
sender  at  the  other  end  of  the  line. 


The  Junior  Institution  of  Engineers. 

The  annual  general  meeting  of  this  institution  was 
held  at  the  Westminster  Palace  Hotel  on  October  24th, 
the  principal  business  consisting  of  the  Council's 
report  and  accounts,  and  the  election  of  officers  for 
the  ensuing  year.  The  report  stated  that  the  total 
membership  was  now  746.  Ten  meetings  for  the 
reading  and  discussion  of  papers  had  been  held,  the 
institution  premium  having  been  awarded  to  Mr.  R.  W. 
Newman,  Assoc.M.Inst.C.E.,  for  his  paper  on  "  The 
Effect  of  Design  on  Methods  of  Construction  from  a 
Contractor's  Point  of  View."  Twelve  \isits  to  engi- 
neering works,  etc.,  had  taken  place,  in  addition  to 
those  of  the  summer  meeting,  occupying  one  week, 
Sheffield  and  the  Peak  district  having  been  the  rendez- 
vous. The  accounts  showsd  that  the  sum  of  ^fjoo  had 
been  invested,  and  that  the  incpme  had  been  £156 
more  than  the  expenditure.  The  election  of  Mr.  J. 
Fletcher  Moulton  as  the  new  president,  proposed 
lectures  on  the  Theta-phi  diagram,  by  Professor  John 
Perry,  hbrary,  certificate  of  membership,  and  Fire 
Prevention  Congress  were  referred  to  in  the  report. 
The  election  resulted  as  follows  :  Chairman,  Mr.  S. 
Cutler,  junr.  ;  Vice-Chairman,  Mr.  Adam  Hunter  ; 
Hon.  Librarian,  Mr.  H.  T.  Gould  :  Hon.  Auditors, 
Mr.  H.  N.  Gray  and  Mr.  H.  B.  Vorlev  ;  Members  of 
Council,  Messrs.  J.  N.  Boot,  W.  H.  de  Ritter,  A.  H. 
Huddart,  and  J.  H.  Pearson  ;  Provincial  Members 
of  Council,  Messrs.  V.  H.  Chabot,  T.  D.  Evans,  E.  King, 


W.  E.  Lilly,  F.  S.  PilUng,  and  E.  W.  Porter.  The 
programme  of  papers  for  the  new  session  was  an- 
nounced :  Noveniber  20th,  "  Fires  on  Shipboard," 
by  Mr.  G.  Canning  December  4th,  "Gas  Engines," 
bv  Professor  D.  S.  Capper.  January  22nd,  Mr.  Moul- 
ton's  Presidential  Address.  February  5th,  "  Producer- 
Gas  Power  for  Ice  Factories,"  by  Mr.  Hal  Williams. 
March  4th,  "  Electric  Storage  Batteries,"  by  Mr.  G.  C. 
Alhngham.  April  8th,  "  Heating  and  Ventilation  of 
Factories,"  bv  Mr.  K.  Gray.  May  6th,  "  The  Design 
of  a  Dry  Dock,"  by  Mr.  A.  W.  Young.  Those  of  our 
readers  desiring  particulars  of  membership  of  this 
useful  society  should  communicate  with  the  Secretary, 
Mr.  W.  T.  Dunn,  39,  Victoria  Street,  Westminster. 


Machinery  Wanted. 

We  are  asked  by  a  well-known  firm  to  supply  the 
names  of  manufacturers  willing  to  undertake  machmery 
for  the  following  purposes:  (i)  To  efficiently  clear 
soft  mud  and  silt  to  about  4  or  5  feet  in  thickness  from 
the  bottom  of  large  tidal  tanks,  and  to  convey  and 
discharge  same  at  various  distances  up  to  300  or  400 
feet  away.  (The  machinery  and  fittings  for  the 
purpose  must  be  portable  and  strong  to  move  from 
place  to  place.)  (2)  .\  complete  equipment  of  travelling 
bands  and  elevators  or  other  suitable  macliinery  for 
conveying  grain,  say,  to  the  extent  of  about  3,000  tons 
in  twenty-four  hours,  to  and  from  grain  warehouses, 
and  feeding  same  to  mill.  _ 


The  Education  and  Training 
of  Civil  Engineers. 


GORDON     HAYES,    C.E. 


Enforces  the  necessity  of  specialised  school  education  for  embryo  civil  engineers,  antl 
a  good  grounding  in  science.  The  author  also  gives  his  views  on  subsequent  training, 
showing  that  the  chief  desiderata  for  the  successful  civil  engineer  are  hard  work  and 
brains. — Ed. 


DURING  the  last  few  months  the  readers  of  this 
magazine  have  been  favoured  with  the  opinions 
of  some  high  authorities  upon  the  training  of  engineers; 
attention  has  been  chiefly  given  to  the  mechanical 
section,  however,  and  what  httle  has  been  said  on 
the  subject  of  the  civil  engineer  concerned  chiefly  one 
particular  class,  and  quite  a  minority  of  the  members 
of  the  "  civil  "  community.  That  this  is  so  I  shall 
hope  to  show  as  we  proceed,  but  my  object  first  is 
to  issue  a  plea  for  more  suitable  guiding  principles 
during  what  I  will  term  the  "  primary  "  stage  of 
education.  The  whole  subject  can  for  convenience 
be  aribitrarily  divided  into  the  primary  or  "  scholastic," 
and  the  secondary  or  "  professional  "  periods. 

The  education  proper  of  the  engineer  may  be  said 
to  commence  with  his  schooldays,  not  later  ;  and  if 
it  be  denied  that  this  is  so  under  our  present  system, 
the  reply  at  once  is,  that  the  system  is  wrong.  From 
time  to  time  thinking  men  have  pointed  out  the 
drrationalism  of  our  public  school  and  university 
courses  for  any  but  those  destined  for  the  Church. 
Sydney  Smith,  in  his  day,  tried  to  raise  a  standard 
against  these  stupid  customs,  one  of  his  remarks  in 
the  Edinburgh  Review  being  :  "  The  test  established 
in  the  world  is  widely  different  from  that  established 
in  a  place  which  is  presumed  to  be  a  preparation  for 
the  world."  And  is  this  not  true  ?  One  of  our  greatest 
thinkers,  Mr  Herbert  Spencer,  has  pressed  the  same 
thought  upon  us  in  his  own  unparalled  manner,  and 
it  is  my  firm  conviction  that  Britain  cannot  keep 
her  place  in  the  forefront  of  the  nations  unless  the 
useful  elements  of  education  at  least  preponderate 
over  the  ornamental,  and  scholastic  training  be  devoted 
almost  exclusively  to  effective  work.  In  some  quarters 
this  is  slowly  being  realised,  but  it  is  still  useless  to 
deny  that  the  greater  part  of  our  school  curriculum 
is  absolutely  non-effective  as  far  as  the  training  of  an 
engineer  is  concerned.  Why,  then,  should  we  submit 
to  an  irrational  system,  at  the  close  of  which  a  lad 
sadly  finds  that  his  labour  has  largely  been  lost  ? 
Why  has  he  to  begin  afresh  on  new  lines  of  study  at  a 
time  when  the  rudimentary  jiarts  of  such  studies  should 
be    his   second    nature  ?     Why,   I   ask,  sliould  it    be 


necessary  to  individual  success  that  the  youth  sur- 
renders all  his  leisure  hours,  and  is  forced  to  burn  the 
midnight  oil  for  years  to  make  up  his  leeway  ? 

THE    SCHOLASTIC    STAGE. 

Let  us  consider  briefly  what  subjects  are  necessary 
for  an  engineering  career,  and  what  may  be  omitted 
from  the  scholastic  stage.  But  before  we  are  in  a 
position  to  choose  or  reject  we  must  inquire  how  our 
selection  is  to  be  made  ;  that  is,  upon  what  grounds 
we  are  to  base  our  decision,  Now  in  the  first  place,  it 
seems  very  clear  that  children  should  be  taught  to 
think  :  brain  building,  therefore,  is  of  the  first  im- 
portance, the  development  of  the  faculties  the  great 
desideratum.  In  the  second  place  the  mere  accumu- 
lation of  unrelated  facts  should  be  avoided.  I  might 
remark  en  passant  that  the  reason  why  so  few 
"  clever  "  boys  turn  out  successful  men  is  to  be  found 
just  here  :  that,  as  a  rule,  they  merely  have  a  capacity 
for  "cramming"  their  heads  with  facts  and 
formulas  which  enables  them  to  pass  examinations 
as  they  are  at  present  constituted,  but  which  faculty 
we  might  recollect  (did  it  not  seem  cruel)  is  possessed 
in  a  remarkable  degree  by  the  anthropoid  apes ! 
Whereas  the  "  dull  "  boys  have  not  exactly  a  "  re- 
ceptacle "  upon  their  shoulders,  they  possess  creative 
minds  which  develop  slowly,  but  which  in  conformity 
to  biological  law,  when  they  are  mature,  are  more 
powerful  and  capable  of  thought. 

But  to  return.  The  best  mental  exercise  known  to 
man  is  scientific  study  and  research.  It  promotes 
original  thought,  and  is  precisely  the  class  of  knowledge 
required  in  after  life  ;  that  is  to  say,  all  the  laws 
grasped  by  the  student  will  be  turned  to  good  account 
in  his  profession  ;  moreover,  the  sciences  are  no  mere 
agglomeration  of  dead  facts,  especially  if  properly 
taught  on  synthetical  principles.  It  will  have  been 
surmised  already  that  what  we  mainly  advocate  for 
our  schools  is  science,  and  such  is,  indeed,  the  case  after 
attention  has  been  given  to  the  very  necessary  pre- 
liminaries of  reading  and  writing,  the  English  language, 
arithmetic  and  also  drawing.  Ornamental  subjects, 
such  as  Latin,   Greek,    Ercucli,   German,    history   (as 
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usually  taught),  literature,  and  so  forth,  should  be 
regarded  in  their  true  hght  of  accomplishments,  and 
as  such  some  of  them  might  be  indulged  by  way  of 
home  work  (if  that  be  allowed),  and  in  particular 
•cases  one  language  may  even  be  a  necessity.  May  I 
say  in  parenthesis  that  it  is  to  be  understood  we  are 
speaking  somewhat  generally  ;  we  are  making,  as  it 
were,  our  preUminary  survey,  the  exact  line  is  not  yet 
ascertained  at  every  point,  though  the  route  may 
have  been  fixed.  It  will  hardly  be  denied,  I  think, 
that  a  good  grounding  in  science  is  the  very  best 
preparation  for  the  life  of  an  engineer,  and  I  therefore 
submit  the  following  schedule  as  embodying  the 
essential  features  (together  with  the  subjects  already 
recommended)  of  a  rational  system  :  Geometry,  plane 
and  solid  ;  pure  mathematics,  eu:!i(!.  trigonometry  and 
•algebra  ;  the  physical  sciences,  mechanics  (of  solids 
-and  fluids),  heat,  ligit,  electricity  and  magnetism, 
chemistry  and  physiology,  and  the  concrete  sciences 
.geology,  geography,  meteorology  and  astronomy. 
Anything  approaching  an  exhaustive  knowledge  of 
these  is  not,  of  course,  possible  even  were  it  to  be 
desired,  and  it  would  be  superfluous  ;  but  I  contend 
that  equipped  with  a  fundamental  grasp  of  the  first 
principles  the  youth  who  stands  upon  the  threshold 
of  the  engineering  world  will  find  himself  in  possession 
of  an  armament  that  is  to  be  seriously  reckoned  with, 
and  is  not  easily  to  be  overcome. 

TRAINING     OF     THE     CIVIL     ENGINEER. 

We  now  arrive  at  the  secondary  or  professional 
stage,  the  training  proper  of  the  civil  engineer,  and 
it  is  here  that  the  writer  humbly  dares  to  cross  swords 
with  the  learned  professors  who  assume  that  the  only 
portal  into  the  profession  is  through  an  engineering 
college.  Not  that  he  underrates  the  value  of  such  a 
course  of  study,  on  the  contrary,  he  regards  it  as  an 
almost  inestimable  privilege  to  be  able  to  pass  through 
these  institutions ;  but  that  it  is  the  only  "  front 
door,"  or  even  in  all  cases  the  best,  he  emphatically 
•denies.  It  is,  to  speak  plainly,  a  "  straight  gate  and  a 
narrow  way,  and  few  there  be  that  enter  "  the  civil 
engineering  profession  thereby,  for  the  tolls  are  heavy 
and  altogether  additional  to  the  unavoidable  premium 
which  must  follow  in  any  case,  as  even  college  students 
are  obliged  to  be  articled.  I  aver  that  not  25  per  cent, 
of  our  civil  engineers  take  a  college  course,  and  that, 
in  passing  from  quantity  to  quality  we  find  our  eminent 
men  have  usually  achieved  success  without  it.  Indeed, 
on  this  point  one  need  hardly  assert  that  it  is  hard  work 
and  brains  which  make  the  engineer,  and  that  nine 
individuals  out  of  ten  who  enter  our  profession  wealthy 
fail  to  rise  by  unaided  individual  effort  and 
merit 


Dealing,  then,  with  the  majority  of  embryo  engi- 
neers (and  also  with  college  men  at  the  completion  of 
their  course),  these  having  very  properly  paid  their 
premiums  become  articled  pupils  to  some  recognised 
civil  engineer.  Their  studies  should  then  include  a 
continuation  of  the  subjects  prescribed  for  the  scholastic 
period,  some  two  or  three  of  which  should  subsequently 
be  pursued  alone,  those  chosen  being  the  sciences  upon 
which  the  branch  of  engineering  the  pupil  is  to  follow 
are  based.  Thus,  to  give  but  one  example,  is  he 
destined  for  a  water  engineer  he  will  devote  himself 
particularly  to  hydrostatics,  hydraulics  and  geology. 
Several  technical  subjects  are  now  introduced,  such  as 
geodosy,  building  construction,  sanitary  engineering, 
machine  construction,  according  to  the  special  branch 
that  is  being  followed,  which,  be  it  railway  or  harbour 
drainage  or  bridge  work,  the  pupil  will  now  have  to 
study.  In  all  these  he  will  see  the  scientific  principles 
he  knows  so  well  being  worked  out  in  a  practical 
manner.  He  will  begin  to  practise  geodosy,  and  must 
aim  at  such  proficiency  in  surveying  and  levelling  that 
he  may  be  competent  to  undertake  any  such  work 
on  his  own  account  at  the  expiration  of  his  articles. 
He  has  to  learn  accurately  to  plot  his  field  work, 
and  how  to  make  finished  drawings  of  plans,  sections, 
details  of  structural,  and  it  may  be  also  of  mechanical 
work.  Draftsmanship,  to  those  of  an  artistic  tempera- 
nunt,  or  who  are  fond  of  drawing,  will  be  a  pleasant 
recreation,  while  those  whose  tastes  are  otherwise 
will  do  well  to  assiduously  apply  themselves  to  so 
necessary  a  department  of  their  work.  In  either  case 
the  rudiments  will  have  been  passed  at  school,  and 
the  pupil  will  have  a  facility  for  handling  his  instru- 
ments. 

In  the  manner  indicated,  unless  the  pupil  be  both 
gifted  and  persevering,  two  years  will  have  been  well 
spent.  He  should  then  be  capable  of  taking  out 
quantities,  drafting  specifications,  and  pricing  out 
estimates,  besides  getting  out  original  designs  for 
small  works  or  for  portions  of  larger  works.  He 
should,  moreover,  be  gaining  experience  on  works 
under  construction,  and  will  doubtless  assist  the  resident 
engineers  a  good  deal  during  fine  weather.  He  must 
get  some  practice  in  setting  out  work,  as  also  in  measur- 
ing up  and  keeping  the  account  of  work  done.  To 
ensure  the  best  results  two  things  are  essential — 
a  suitable  course  of  instruction  and  a  youth  who  will 
work.  We  have  sketched  out  our  notion  .  of  the 
former,  and  though  conscious  that  it  will  be  found 
wanting  in  many  details,  trust  that  the  effort  will  at 
least  call  forth  useful  criticism  from  our  successful 
civil  engineering  practitioners,  who  are  the  best  quaUfied 
to  judge. 


A  brief  account  of  the  new  works  which  have  been  undertaken  to  develop  the  Welsh  fishii 
industries.— Ed. 


THE  foundation  stone  of  the  new  Harbour  Works 
at  Pwllheli  was  laid  on  October  27th  by  Mr. 
Ritchie,  M.P.,  who  was  accompanied  by  Mr.  Lloyd- 
George,  M.P.  Both  gentlemen  received  the  freedom 
of  the  borough.  Mr.  Ritchie,  in  the  course  of  his 
speech  acknowledging  this  honour,  said  he  had  pressed 
upon  Sir  Michael  Hicks  Beach,  when  Chancellor  of 
the  Exchequer,  to  allow  a  Bill  to  be  brought  in  enabling 
the  Government  to  assist  local  authorities  with  light 
railways,  and  the  same  principles  had  guided  him  with 
regard  to  voting  money  towards  harbours  of  refuge.  The 
success  of  the  Light  Railways  Act  had  been  very  great, 
and  when  a  case  had  been  made  similar  assistance 
was  promised  for  the  formation  of  iishing  harbours 
conditionally  upon  the  locality  finding  a  large  pro- 
portion of  the  expenditure  required,  and  undertaking 
the  maintenance  of  the  harbour.  The  first  proposal 
of  Pwllheli  was  unsatisfactory,  but  subsequently 
a  proposal  involving  the  expenditure  of  ;^6o,ooo  was 
put  forward  and  a  grant  was  made.  The  new  harbour 
would  be  of  enormous  service  to  that  large  stretch 
of  coast,  and  he  hoped  it  would  contribute  to  the  general 
prosperity  of  the  town.  A  few  remarks  by  Mr.  Lloyd- 
George  followed. 

For  the  ceremony  of  la>'ing  the  foundation  stone 
Mr.  Ritchie  was  presented  with  a  silver  trowel. 

The  scheme  now  undertaken  has  been  under  con- 
sideration for  several  years.  The  advice  of  Mr.  W.  T. 
Douglass,  M.Inst.C.E.,  of  Westminster,  the  Consulting 
Engineer  to  the  Corporation,  was  sought  by  the  borou  gh 
as  far  back  as  January,  1896,  when  he  prepared  an 
outhne  scheme  for  the  improvement  of  the  harbour 
and  its  approaches. 

The  present'  complete  and  more  detailed  scheme  is 
estimated  to  cost  ^57,500. 

His  Majesty's  Treasury,  on  the  recommendation 
of  the  joint  Board  of  Trade  and  Treasury  Committee 
on  Harbour  Grants  have  promised  a  free  grant  of 
^^22,500  towards  the  cost  of  the  work.  The  Cambrian 
Railways  also  make  a  contribution  of  ;£20,ooo  towards 
the  cost  of  the  scheme  in  return  for  facihties  which 
will  be  afforded  them  for  the  construction  of  a  new 
railway  station  and  extension  of  their  line  into  the 
centre  of  the  town. 

A  contract  has  been  entered  into  with  Mr.  E.  R. 
Lester,  of  Plymouth,  for  the  execution  of  the  whole 
of  the  works,  which  may  be  briefly  summarised  as 
follows  :  On  the  north  side  of  the  existing  harbour, 
which  dries  at  about  half  tide  level,  leaving  exposed 
a  wide  expanse  of  mud  flat,  will  be  constructed  an 
embankment  some  2,470  ft.  long,  extending  from 
the  existing  railway  station  to  the  outfall  gates  of 
the  Afon  Rhyd  Hir  at  a  point  known  locally  as  Spion 
Kop.  A  considerable  length  of  this  embankment  will 
be  in  the  form  of  a  vertical  concrete  wall,  and  the 


remainder  will  be  faced  with  stone  pitching  in  the 
form  of  a  sloped  bank. 

The  bed  of  the  harbour  on  the  north  side  of  this 
wall  to  the  extent  of  about  18  acres,  will  be  reclaimed 
from  the  sea,  and  will  ba  filled  in  with  material  excavated 
from  the  bed  of  the  harbour.  The  Afon  Erch  stream , 
which  now  flows  into  the  harbour  near  the  old  railway 
station,  will  be  carried  through  the  reclaimed  land 
by  means  of  an  open  channel  and  discharge  into  the 
harbour. 

The  Cambrian  Railways  propose  to  extend  their 
line  along  the  new  north  embankment  to  a  point  near 
the  Afon  Rhyd  Hir  gates,  where  an  extensive  and 
commodious  passenger  station  will  be  constructed. 
The  old  station  will  probably  be  reserved  primarily 
for  goods  traffic. 

The  new  hne  will  cross  the  Afon  Erch  outfall  by 
means  of  a  bridge,  a  road  bridge  being  also  built 
alongside  the  railway  bridge.  The  remainder  of 
the  land  reclaimed  on  the  north  side  of  the  harbour 
will  be  utiUsed  for  the  construction  of  streets,  quays, 
and  houses. 

Embankments  will  also  be  constructed  extending 
from  the  existing  railway  station  southward  to  the 
Saltings  and  from  the  southern  side  of  the  existing 
Cob  embankment  on  to  Morfa  Gareg.  Improvements 
and  alterations  will  be  carried  out  in  connection  with 
the  Cob  embankment  rendered  necessary  by  the  deepen- 
ing of  the  harbour. 

The  inner  harbour  will  be  dredged  to  a  general 
level  of  1 1  ft.  below  high  water  of  ordinary  spring 
tides,  that  is  to  say,  at  high  water  there  will  be  1 1  ft. 
depth  over  the  whole  of  the  inner  harbour  with  certain 
minor  exceptions.  The  material  which  is  to  be  removed 
from  the  inner  harbour  to  bring  about  this  improvement 
will  be  utihsed  partly  for  filling  in  the  reclaimed 
areas  behind  the  embankment  above  referred  to,  the 
surplus  being  deposited  in  the  centre  of  the  harbour 
to  form  an  island.  It  is  the  intention  of  the  Corpora- 
tion at  some  future  date  to  make  use  of  this  island 
as  a  pleasure  resort,  the  area  amounting  to  eight  acres, 
being  laid  out  in  gardens  with  attractive  kiosks  and 
band   stands. 

The  water  will  be  impounded  or  retained  in  the 
inner  harbour  to  a  certain  fixed  level  by  means  of  a 
long  weir  and  tidal  gates  to  be  constructed  across 
the  narrow  channel  between  Morfa  Gareg  and  Glan-y- 
Don.  The  gates  will  be  capable  of  admitting  vessels 
of  less  than  34  ft.  beam,  and  will  give  a  depth  of 
15  ft.  6  in.  over  the  cill  at  high  water  spring  tides. 
The  weir  will  retain  the  level  of  the  water  to  a  height 
of  6  ft.  3  in.  above  low  water.  It  has  been  found 
impossible  to  further  increase  the  height  of  the  per- 
manent water  level  on  account  of  the  difficulty  that 
would    be    experienced    in    getting    rid     of    tlie    water 
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brought  down  by  the  two  streams  tlowing  into  the 
inner  harbour,  the  level  of  these  streams  being  con- 
siderably lower  than  high  water  level. 

Certain  portions  of  the  bed  of  the  harbour  will 
be  dredged  to  a  level  of  13  ft.  below  high  water  in 
order  to  provide  a  navigable  channel  to  the  quay. 

A  foot  bridge  will  be  constructed  over  the  weir 
connecting  Glan-y-Don  and  Morfa  Gareg.  Timber 
sUps,  stairs,  and  landing  stages  will  be  constructed 
in  several  positions  within  the  inner  harbour  and  on 
the   island. 

The  outer  harbour,  that  is  to  say,  the  portions 
of  the  harbour  outside  the  proposed  gates,  and  lying 
between  them  and  the  bar  at  Gimblet  Point,  will 
be  dredged  to  a  depth  of  6  ft.  below  low  water  ordinary 
spring  tides,  for  a  maximum  bottom  width  of  200  ft. 
Thus,  at  high  water  there  will  be  a  depth  of  20  ft.  9  in. 
at   spring  tides. 

The  outer  end  of  the  Gimblet  Point  formed  by  a 
long  spur  of  stone  d  'bris  v;'M  be  removed  to  straighten 
the  channel.  This  stone  d'bris  will  be  utilised  to 
a  certain  extent  in  the  construction  of  the  pitched 
banks  of  the  harbour  works.  .\  jetty  will  be  con- 
structed in  the  outer  harbour  at  the  Morfa  Gareg 
side  for  the  accommodation  of  fish  traffic. 

When  the  proposed  works  are  completed,  it  will 
be  possible  for  any  of  the  fishing  boats  now  frequenting 
the  Cardigan  Bay  grounds  to  take  shelter  in  the  harbour 
of  PwUheh  at  any  state  of  the  tide.  It  is  a  surprising 
fact  that  at  the  present  moment  tliere  is  no  harbour 
between  Holvhead  and  Milford  which  does  not  practi- 
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cally  dry  at  low  water  of  spring  tides.  Pwllheli  will 
will  be  in  a  position,  on  completion  of  the  proposed 
works,  to  provide  a  depth  of  water  at  low  water  nearly 
6  ft.  greater  than  any  other  port  in  Cardigan  Bay. 

By  the  peculiar  situation  of  the  Gimblet  Rock  at 
Pwllheli,  nature  has  provided  a  most  admirable 
breakwater  and  protection  to  the  harbour  in  all 
weathers. 

In  brief,  practically  all  that  is  necessary  for  the 
provision  of  a  safe  and  commodious  harbour  of  refuge 
inside  the  Gimblet  Point  is  to  dredge  the  bed  of  the 
harbour  and  rivers  and  to  maintain  the  dredged  level. 
The  actual  removal  of  material  which  now  prevents 
vessels  of  any  draught  from  entering  is  a  comparatively 
simple  matter.  The  choice  of  means  of  maintaining 
a  deep  water  channel  when  once  provided  presents 
a  much  more  complicated  problem.  In  this  case 
the  engineer  has  provided  for  the  sluicing  of  the  outer 
harbour  by  means  of  the  vast  quantity  of  impounded 
water  maintained  behind  the  new  weir  and  gates. 
Occasionally,  at  low  water  of  spring  tides,  the  whole 
or  at  any  rate,  a  large  proportion  of  the  whole  of  this 
water  will  be  allowed  to  rush  away  to  the  sea,  carrying 
in  its  progress  through  the  outer  harbour  any  un- 
desirable deposit  of  sand  or  silt  that  may  have  accumu- 
lated during  the  preceding  tides.  The  engineer 
estimates  that  the  quantity  of  water  thus  available 
for  sluicing  purposes  amounts  to  57,000,000  gallons. 

It  is  anticipated  that  the  harbour  works  will  be 
completed  by  the  end  of  1905.  The  engineer  for  the 
works  isMr.W.T.  Douglass,  M.tnst.C.E.,of  Westminster. 
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..\X    OF    THE    H.^RBOUK    WORKS   WHICH    HAVE   JUST    BEEN    COMMENCED   .\T    PWLLHELI. 


STANDARD    DIRECT    CURRENT     PRESSURES     AND 
STANDARD    FREQUENCIES. 

SINCE  we  last  went  to  press  a  memorandum  has  been 
issued  by  the  Committee  appointed  ^N-ith  reference 
to  Standard  Pressures  for  direct  Current  and  Standard 
Frequencies.  This  section  of  the  work  of  the  Engi- 
neering Standards  Committee,  wliich  is  of  importance 
to  the  electrical  industry  at  large,  was  the  first  portion 
of  the  task  entrusted  to  the  special  Committee  on 
Generators,  Motors  and  Transformers,  by  the  Electrical 
Plant  Committee. 

The  sub-committee  consists  of  the  following  : — 

Colonel  R.  E.  Crompton,  C.B.  (Chairman),  Colonel 
H.  C.  Holden,  R.A.,  and  Captain  A.  H.  Dumaresq,  R.E. 
(representing  the  War  Office),  Commander  G,  L. 
Sclater,  R.N.,  and  Mr.  L.  J.  Steele  (representing  the 
Admiralty),  Mr.  Llewellyn  Preece  (representing  the 
Crown  Agents  for  the  Colonies),  Dr.  R.  T.  Glazebrook 
(representing  the  National  Physical  Laboratory), 
Mr.  B.  H.  Antill  and  Mr.  W.  B.  Esson  (nominated 
by  the  Electrical  Engineers'  Plant  Manufacturers' 
Association),  Mr.  A.  C.  Eborall,  Mr.  S.  Z.  de  Ferranti, 
Mr.  Robert  Hammond,  Captain  H.  R.  Sankey,  Mr. 
C.  H.  "Wordingham,  Mr.  Leslie  S.  Robertson  (Secre- 
tary), and  Mr.  C.  Le  Maistre  (Electrical  Assistant 
Secretary). 

At  an  early  stage  in  their  deliberations,  the  sub- 
committee decided  that  the  most  advantageous  method 
of  approaching  this  problem,  beset  as  it  is  with  so 
many  difficulties,  would  be  from  the  point  of  view  of 
those  most  afiected,  namely  the  users  of  lamps, 
and  of  motors  for  power  purposes.  It  was  therefore 
agreed  that  the  standard  pressures  to  be  suggested 
should  be  measured  at  the  consumers'  terminals  as 
settled  by  the  Act  of  1899.  At  the  present  time  there 
exist  many  different  pressures  declared  by  the  various 
lighting  and  power  authorities.  In  view  of  the  great 
desirability  of  obviating  this  unsatisfactory  state  of 
affairs,  it  was  deemed  advisable  to  suggest  the  minimum 
number  of  standard  pressures  which  would  best  meet 
present  commercial  requirements,  and,  at  the  same 
time,  utilise  to  the  fullest  extent  the  consumers' 
existing  appliances. 

After  careful  consideration,  it  became  evident  to 
the  sub-committee  that  the  direct  current  pressures  of 
no,  220,  440,  and  500  volts,  would  best  meet  the 
requirements,  because  carcases  built  for  these  standard 
pressures  could  be  utilised  for  pressures  10  per  cent, 
above  or  below  the  suggested  standards,  without  any 
alteration  wliatever  in  the  castings  or  mechanical  com- 
ponents, l.\  iiHr.l\  altt-ring  the  windings  and  excitation. 

It  is  1.1  I..  lh,|Hil  tliat  now  these  direct  current 
pressure-^  li,i\  (  In  ,  n  iixc.l  as  standards  by  the  committee 
they  will  III  iiiturc  be  universally  adopted  by  the 
engineers  advising  corporations  and  others  distributing 
electrical  energy.  In  course  of  time  the  benefits  to 
the  electrical  industry  at  large,  which  will  certainly 
follow  the  adoption  of  these  standard  pressures, 
must  become  more  and  more  apparent. 

A  circular  was  drafted  embodying  the  suggestions 
of  the  sub-committee,   and   this  was  submitted,   first 


to  the  manufacturers  for  their  consideration,  and 
secondly  to  the  leading  consulting  engineers  and  users 
of  motors. 

The  information  so  courteously  placed  at  the  dis- 
posal of  the  sub-committee  by  the  consulting  engineers 
and  manufacturers  was  most  CTrefnllv  weic^hcd  and 
considered  by  the  sub-committee,  nil  ".  .rtun  detinit. 
conclusions  were  arrived  at,  the  m.  iiln  1"  111-  >.  in,  111 
the  first  instance,  to  the  manulaetiii  >  1  s,  ,is  tlR\-  wen' 
the  people  most  directly  interested.  Replies  were 
received  from  all  the  leading  firms,  w^ho  expressed 
themselves  unanimously  in  favour  of  the  recommen- 
dations of  the  sub-committee.  The  consulting  engi- 
neers similarly  gave  their  adherence  to  the  proposals 
of  the  sub-committee. 

Before    coming    to    their    final    decision,    the    sub- 


committee on  (ienen 
conferred  with  tli'  -n 
ways,  of  which  \li, 
and  a  joint  meeun-; 
the  pressure  of  5«mi  \ 
latter  sub-committee. 


Motors  and  Transformers 
iiiittee  on  Electrical  Trani- 
'  Irotter,  is  chairman, 
.l.iee,  with  the  result  that 
wliich  most  concerned  the 
agreed  to,  and  in  addition 


to  the  pressures  already  agreed  to,  600  volts  was 
decided  upon  as  the  standard  pressure  for  electrical 
railways. 

The  question  of  the  adoption  of  standard  frequencies, 
although  of  equal  importance  with  that  of  standard 
pressures,  was  not  surrounded  with  the  same  diffi- 
culties. It  was,  however,  deemed  advisable  to  fix 
upon  the  standard  frequencies  at  the  earliest  possible 
stage  of  the  work,  as  no  progress  could  be  made  in 
the  standardisation  "f  prime  movers  for  driving 
alternate  current  ma.  Inn.  r\'  until  such  time  as  the 
frequencies  had  I.,  n  -itl.l  upon.  On  this  question 
there  appeared  t.i  L.  ,.  'jreat  preponderance  in  favour 
of  frequencies  of  twenty-nve  and  fifty.  The  only  point 
upon  which  any  serious  difference  of  opinion  appeared 
to  exist  was  the  advisability  of  the  adoption  of  a  third 
frequency  of  forty  or  forty-two,  to  enable  rotary 
converters  to  be  used  to  the  fullest  advantage.  All 
the  arguments  in  favour  of  this  third  frequency  were 
fully  discussed,  but  after  carefully  weighing  the  pros 
and  cons  the  sub-committee  decided  not  to  recom- 
mend the  adoption  of  more  than  two  frequencies, 
namely,  twenty-five  and  fifty. 

The  recommendations  of  the  sub-committee  were  then 
submitted  to  the  Electrical  Plant  Committee,  the 
Publication  Committee,  the  Main  Committee,  and 
the  Board  of  Trade  for  their  approval. 

This  havin.'  been  ..btaine.l,  it  was  deemed  advisable. 


THE     RESOLUTIONS. 

The  following  are  the  resolutions  : — 

(i)That  the  standard  direct  current  pressures 
measured  at  the  consumers'  terminals,  be;  no,  220. 
440,  500  volts. 


The    Engineering    Standards   Committee. 
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(j)  That  the  standard  direct  current  pressures, 
measured  at  the  terminals  of  the  motors,  be  ;  For 
tramways,  500  volts  ;   for  railways,  600  volts. 

(3)  That  twenty-five  periods  per  second  be  the 
standard  frequency  for  ;  (a)  Systems  involving  con- 
version to  direct  current  by  'means  of  rotary  con- 
verters ;  (6)  large  power  schemes  over  long  distances  ; 
((■)  three-phase  railway  work,  wliere  motor  gearing 
and  the  inductive  drop  on  the  track  rail  have  to  be 
considered. 

(4)  That  fifty  periods  per  second  be  the  standard 
frequency  for  :  {a)  Mixed  power  and  lighting  on  town 
supply  mains  ;  (h)  ordinary  factory  power  plant  ; 
(f)  all  medium  size  power  plant  wliere  rotary  con- 
verters are  not  emploved. 


THE     WORf 


OF     THE     ENGINEERING     STANDARDS 
COMMITTEE. 


It  may  be  well  to  state  briefly  the  scope  and  objects 
of  the  Engineering  Standards  Committee,  and  for 
this  purpose  we  shall  draw  largely  on  the  excellent 
epitome,  which  has  been  issued  by  the  Secretary, 
Mr.  Leslie  S.  Robertson.  The  importance  of  the 
work  as  affecting  technical  men  need  not  be  empha- 
sised ;  it  has  already  received  the  emphatic  approval 
of  the  Government,  who  decided,  some  time  ago,  to 
vote  a  grant  of  /:;.ooo  towards  the  necessary  expenses. 
Sir  Francis  Hopwood,  in  communicating  this  decision 
to  the  Committee,  stated  that  "  the  Board  of  Trade 
regards  this  work,  including  as  it  does  the  preparation 
of  standard  specification  for  engineering  works,  and 
of  standard  sections  of  rolled  iron  and  steel,  together 
with  the  standardisation  of  parts  of  locomotives  and 
electrical  appliance^,  a^  ton.lins  to  reduce  both  the 
cost  of  the  proilui  iiiii  iml  tli''  time  occupied  in  com- 
pletion, and  as  Ikiii.j  <.|  ili./  liiL;lM;st  value  to  the  country 
at  large."  Correal .-. 11. Ii-ik.-  h.i^  recently  passed  between 
the  India  Office  and  the  Secretary  of  the  Engineering 
Standards  Committee,  with  reference  to  a  further 
grant  in  aid  of  the  work,  the  outcome  being  a  further 
contribution  of  £i,ooo.  A  conference  todk  place 
between  the  manufacturers  of  locomotives  for  India 
and  the  four  consulting  engineers  of  the  Indian 
Government,  the  result  being  a  valuable  report, 
which,  it  is  confidently  anticipated,  will  save  the 
Indian  Government  considerable  outlay  in  connec- 
tion with  locomotives  required  in  future  for  the  State 
railways. 

The  co-operation  of  the  Government,  however, 
has  not  been  confined  to  financial  assistance,  valuable 
though  that  may  be.  but  it  has  placed  at  the  disposal 
of  the  committee  many  of  its  most  able  officers  drawn 
from  all  the  various  Government  Departments,  and 
there  are  now  more  than  twenty-lour  representatives 
of  the  Government  on  the  various  committees,  ; 

The  Admiralty,  who  are  one  of  the  largest,  if  not 
the  largest,  users  of  rolled  sections,  have  signified  their 
approval  in  a  most  practical  and  valuable  manner. 
Mr.  .\rnold-Forster,  who  throughout  has  taken  a  very 
keen  and  far-sighted  interest  in  the  work  of  standardi- 
sation, informed  the  House,  shortly  after  the  publi- 
cation of  the  series  of  findings  issued  by  the  Com- 
mittee, that  the  Admiralty  had  taken  steps  to. give  all 
orders  for  rolled  material  in  terms  of  the  findings  of  the 
Engineering  Standards  Committee.  The  loyal  support 
of  so  important  a  Department  as  the  Admiralty 
cannot  but  do  much  to  hasten  throughout  the  British 
Empire  the  adoption  of  standard  sections. 

It  is  to  be  noted  that  the  Engineering  Standards 
Committee  is  tlie  outcome  of  a  committee  appointed 
by  the  Institution  of  Civil  Engineers  at  the  suggestion 


of  Sir  John  WoUe  Barry.  K.(  ,R.,  to  in(|inre  into  the 
advisability  of  standanlisniv;  roll,  J  inm  and  steel 
sections.  The  Institution  ol  (  i\ii  i;iii;iiirrrs  approached 
the  Institution  of  Mechaiu.:,d  l-.n^juirrrs,  Institution 
of  Naval  Architects,  and  Iron  and  Steel  Institute,  to 
appoint  representatives  on  this  committee,  which 
commenced  its  labours  in  .\pril,  1901.  At  a  later  date, 
on  the  suggestion  of  Sir  WilUam  Preece,  K.C.B.,  the 
question  of  the  standardisation  of  electrical  plant 
was  added  to  the  sphere  of  the  committee's  operations, 
and  the  Institution  of  Electrical  Engineers  was  asked 
to  co-operate  with  the  kindred  societies  already 
supporting  the  committee.  The  five  leading  technical 
institutions  are  thus  actively  and  financially  supporting 
and  controlling  the  operations  of  this  important 
movement. 

THE     MAIN     COMMITTEE. 

This  committee,  under  the  chairmanship  of  Mr. 
James  Mansergh,  who  was  President  of  the  Institution 
of  Civil  Engineers  when  the  committee  was  formed, 
is  responsible  for  the  entire  work  of  organisation,  and 
approves  the  findings  of  the  various  committees  as 
they  are  arrived  at.  The  committee  is  as  follows  : 
Mr.  James  Mansergh  (Chairman),  Sir  Frederick 
Bramwell,  Bart.,  Sir  Benjamin  Baker,  K.C.B.,  Sir 
John  Wolfe  Barry,  K.C.B.,  Sir  Douglas  Fox,  Mr.  J. 
A.  McDonald  (Midland  Railway),  Professor  Unwin 
(City  and  Guilds  of  London  Central  Institution), 
nominated  by  the  Institution  of  Civil  Engineers, 
Mr.  E.  Windsor  Richards  (Guest,  Keen  and  Nettle- 
folds,  Ltd.),  Mr.  William  Dean  (late  Great  Western 
Railway)  nominated  by  the  Institution  of  Mechanical 
Engineers,  Mr.  G.  Ainsworth  (Consett  Iron  Company), 
Mr.  Arthur  Cooper  (North-Eastern  Steel  Company), 
nominated  by  the  Iron  and  Steel  Institute,  Mr. 
Archibald  Denny  (WiUiam  Denny  and  Bros.,  Dum- 
barton), nominated  by  the  Institution  of  Naval  Archi- 
tects; Sir  William  Preece,  K.C.B.,  Col.  Crompton, 
C.B.  (Crompton  and  Co.),  nominated  by  the  Institution 
of  Electrical  Engineers,  Dr.  Tudsbery  (Hon.  Sec), 
Institution  of  Civil  Engineers.  Mr.  Leslie  S.  Robertson 
(Sec),  28,  Victoria-street,  S.W. 

SECTIONS     USED     IN     SHIPBUILDING. 

.A.  committee,  under  the  chairmanship  of  Mr.  Archi- 
bald Denny,  has  devoted  its  labours  to  this  subject. 
Its  object  has  been  to  decide  upon  a  series  of  sections 
which  on  the  one  hand  would  give  sufficient  gradua- 
tion, and  would,  on  the  other  hand,  not  be  larger 
than  could  be  possibly  avoided,  so  as  to  reduce  to  a 
minimum  the  plant  and  stock  of  rolls  to  be  kept  by 
the  steel  makers.  The  sections  pecuUar  to  shipbuilding 
are  ;  bulb  angles,  bulb  tees,  bulb  plates,  and  zeds, 
while  the  other  lists  have  had  to  be  framed  not  only 
to  meet  the  requirements  of  the  ships  committee, 
but  also  of  the  other  committees. 

The  above-mentioned  committee  on  sections  used 
in  shipbuilding  has  for  the  time  being  concluded  its 
labours  in  reference  to  standard  sections.  The  question 
of  "  Tests  "  was  next  taken  up,  and  to  deal  with  this 
thorny  subject  the  committee  was  considerably  strength- 
ened by  the  addition  thereto  of  representatives  from 
both  the  shipbuilding  and  machinery  sections  of  the 
industry. 

This  committee  is  dehberatingupon  the  most  suitable 
tests  to  be  applied  to  materials  used  in  the  construction 
of  ships  and  their  machinery,  with  the  object  of  arriving 
at  a  common  basis  of  agreement  between  the  many 
divergent  specifications  and  restrictions  at  present 
in  vogue. 
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BRIDGES   AND    GENERAL    BUILDING    CONSTRUCTION. 

The  Bridges  Committee  is  presided  over  by  Sir 
Benjamin  Baker,  K.C.B.,  and  upon  it  are  repre- 
sented the  Government  departments  directly  affected, 
the  large  bridge  constructors  and  the  producers  of 
materials  used  in  bridges  and  general  building 
construction.  Their  labours  have  been  confined  prin- 
cipally to  drawing  up  a  series  of  standard  beams  and 
tees,  and  to  the  consideration  of  "  equal  and  unequal 
angles,"  so  as  to  meet  all  the  requirements  of  general 
building  construction.  The  standard  list  of  beams 
includes  only  thirty  sections — a  considerable  reduction 
from  the  large  number  formerly  in  vogue. 

It  is  a  noticeable  feature  that  some  of  the  leading 
firms  have  already  informed  their  customers  that  they 
are  re-turning  their  rolls  to  comply  wi  t  h  t  he  ne \v  st  andard 
list  issued  by  the  committee. 

RAILWAY     ROLLING     STOCK     UNDERFRAMES. 

The  committee  which  has  this  work  in  hand  is 
presided  over  by  Sir  Douglas  Fox,  and  contains  repre- 
sentatives of  the  railway  companies  and  of  the  leading 
firms  occupied  in  the  construction  of  railway  rolling 
stock.  It  has  been  considering  the  Ust  of  sections 
used  in  railway  rolUng  stock  underframes,  more  par- 
ticularly those  of  channels  and  angles. 

COMMITTEE    ON     LOCOMOTIVES. 

This  committee  is  presided  over  by  Sir  Douglas 
Fox.  This  subject  in  so  far  as  India  is  concerned, 
has  been  officially  referred  to  the  committee  by  the 
Secretary  of  State  for  India.  The  work  is  divided 
among  four  sub-committees:  (i)  Component  parts 
and  types;  (2)  Steel  plates;  {3)  Tyres,  axles,  and 
springs  ;  (4)  Copper  and  its  alloys.  The  sub-committee 
on  component  parts  and  types  is  presided  over  by 
Mr.  Wolley-Dod,  the  Chairman  of  the  Calcutta  Con- 
ference recently  appointed  by  Lord  George  Hamilton. 
This  committee  is  engaged  in  drawing  up  a  series 
of  standard  types  of  locomotives  for  India,  both 
broad  and  narrow  gauge.  The  sub-committee  on 
steel  boiler  plates  for  locomotives  is  presided  over  by 
Mr.  Lorimer,  the  Chairman  of  the  North-British  Loco- 
motive Company,  Ltd.,  and  is  dealing  with  the  question 
of  a  standard  specification  for  locomotive  boiler  plates. 

The  sub-committee  on  copper  and  its  alloys  is  pre- 
sided over  by  Mr.  Dean,  formerly  chief  locomotive 
superintendent  of  the  Great  Western  Railway,  and 
has  on  its  roll  representatives  of  the  leading  railway 
companies,  large  locomotive  builders,  and  producers  of 
copper  plates.  It  is  engaged  in  drawing  up  a  standard 
specification  for  copper  plates  and  rods  used  in  loco- 
motive construction. 

COMMITTEE     ON    RAILS. 

The  comniittee  uii  this  important  subject  is  presided 
over  by  Sir  John  Wolfe  Barry,  to  whose  insight  and 
business  ability  this  whole  movement  is  largely  due. 

The  work  of  the  committee  is  divided  into  two 
sections — (n)  railway  rails,  and  (6)  tramway  rails.  The 
former,  presided  over  by  Mr.  Inglis,  chief  engineer  to 
the  Great  Western  Railway,  consists,  mainly,  of  the 
permanent-way  engineers  of  many  of  our  largest 
railways,  and  rejjre.sentativcs  of  tlie  leadii 
facturers.  This  miIi  ,  .  iiiiiiiu  i. .■ 
drawing  up  ;i  mi  ..1  i.ui.l 
standard  bull-luit.   \  lul^  ml    , 


:img  manu- 
II  engaged  in 
bottom  rails. 


lor   the   same. 
60  lb.   per  yard, 
105  lb.  per  yard 


specifications 
at 


of   5  lb. 


uid    rise   1: 

The  flat  bottom  rails 
20  lb.  per  yard,  and  rise  by  steps  of  5  lb.   to   no  lb. 
per  yard. 


The  sub-committee  on  tramway  rails  is  presided 
over  by  Mr.  Howard-Smith,  a  gentleman  who  has  given 
much  attention  to  this  branch  of  the  subject.  The 
sub-committee  have  already  agreed  upon  a  series  of 
standard  tramway  rails  from  90  lb.  to  no  lb.,  ad- 
vancing by  5  lb.  at  a  time,  and  these  have  been  finally 
approved  by  the  Board  of  Trade.  (See  Page's  M.^g.^- 
ziNE  for  October.) 

COMMITTEE     ON     ELECTRICAL     PLANT. 

This  committee  is  presided  over  by  Sir  William 
Preece,  and  consists  of  the  representatives  of  the  various 
Government  l><-]iart!iients  and  the  leading  consulting 
and  mannt  u  iiiiiii;_:  .  l.ctrical  engineers  in  the  country. 
The  coniiiiii  !■  •  h.i-.  Inld  many  sittings  to  hear  evidence 
as  to  the  a'l\  isaliilit  \  of  issuing  standards  for  electrical 
machinery,  and  as  to  the  direction  in  whiLh  \hv  com- 
mittee coukl  render  the  greatest  service  tn  thr  1  li-.  tiu  .il 
industry  of  Great  Britain.  At  the  terniin.ili..ii  ,,1  tin 
evidence  it  was  decided  to  form  suli-cnmiiiittits  {:> 
deal  with  the  various  sections  of  the  work,  and  four 
sub-committees  were  formed  to  take  up  the  subject  of 
(i)  generators,  motors  and  transformers  ;  (2)  tempera- 
ture ;  (3)  cables  and  conduits;  (4)  telegraphs  and 
telephones. 

The  sub-committee  on  generators,  motors  and 
transformers  is  presided  over  by  Colonel  Crompton, 
C.B.,  and  is  occupied  in  collecting  evidence  as  to  how- 
far  standardisation  .  ,in  l.t-  introduced  in  the  con- 
struction of  dyn.iiii' i-.  u' n(  laturs  and  transformers, 
and  the  materials  ni  x\  Iik  h  thr\-  are  composed. 

The  sub-comniii  ii  I  ^n  ii mj.eratures  of  insulating 
materials  is  jin-ii..!  i\  ^  1  i.\  Dr.  Glazebrook,  the 
Director  of  the  Nui' inil  l'h\^ical  Laboratory,  and  is 
engaged  in  a  most  iiiicMsiin^  st-rits  of  oxiu'riments  to 
determine  the  ability  of  differt-nt  in.^ul.uniL;  ni.ii'.iials 
to  withstand  heat, '  together  with  ili<  .  I  i,  1 1,  n.iiniL: 
effect  produced  by  submission  to  Ikmi  ^  '\  <  1  |i  .ii_;  inii'  nU. 

The  sub-committee  on  cables  and  c  mdml^  is  jin-sidfd 
over  by  Mr.  Ri.lu.i  Kj\.  i.raw  the  President  of  the 
Institution  of  IJ'iin  al  I  ii-meers,  and  is  dealing 
with  the  subject  mI  i!i-  laiiiaulisation  of  cables  and  of 
underground  conduits  otliei  than  tramway  conduits. 

The  sub-committee  is  composed  of  the  official 
representatives  of  the  Cable  Makers'  Association,  the 
various  Government  Departments  and  others  who 
are  large  users  of  cables.  It  is  engaged  in  drawing 
up  a  series  of  standard  tables  in  connection  with  cables, 
and  the  result  of  its  deliberations  should  considerably 
simplify  and  cheapen  the  manufacture  of  cables  in 
this  country. 

The  sub-committee  on  telegraphs  and  telephones 
is  presided  over  by  Mr.  Gavey,  the  engineer-in-chief 
to  the  Post  Office,  and  is  occupied  in  the  preparation 
of  standard  tables  and  specifications  for  wires  and 
other  matters  directly  concerning  the  construction  of 
telegraphs  and  telephones. 

Sub-committees  have  also  been  appointed  to  deal 
with  screw  threads  and  limit  gauges.  They  are  pre- 
sided over  by  Mr.  H.  F.  Donaldson,  chief  mechanical 
engineer  to  tlie  Royal  Arsenal  at  Woolwich. 

OTHER    COMMITTEES. 

Committees  have  also  been  appointed  to  deal  witli 
the  questions  of  Pipe  Flanges  (Ch.iiin.aM.  .Mr.  W.  H. 
Maw),  C.'in.nt  (ri.airni.in,  Mr.  \\  \l  nil,.  ^^  ,  i  .M.ti.), 
Pubhcat an.l    (  ah  MlalaiM-.    i>   1  ^     ■     \h      \hixam 

Elide),     1    111   111...     H    hallli.all.     Ml  \l   a.    ■  i^h). 

It  may  he  iiii:iUi..nr.|  tli.il  th.  I  iii.h  i  ..  .m'i  iinient 
have  sent  over  a  Commissioner  to  study  the  procedure, 
and  the  lines  upon  which  the  Engineering  Standards 
Committee  has  been  organised.  Surely  no  greater 
compliment  could  be  paid  to  its  efficiency. 


B00K5  OF    THE    HONTH. 


"A  TEXT-BOOK  OF  APPLIED  MECHANICS  AND 
MECHANICAL  ENGINEERING." 

Specially  arranged  for  the  use  mI  eii'^iMcerinc;  studeits 
qualilying  for  the  Institution  nt  Civil   Engineers, 
the  Diplomas  and  Degrees  of    Technical  Colleges 
and   l^niversities,    -Vdvanced   Science  Certificates 
of  British  and  Colonial  Boards  of  Education,  and 
Honours  Certificates  of  the  City  and  Guilds  of 
London  Institute,  in  Mechanical  Engineering.     By 
Andrew    Jamieson,    M.Inst. C.E.     Volume   I.    4th 
edition    and    Volume    II.    3rd    edition.     Charles 
Griffin  and  Co.,  Ltd.     8s.  6d.  net.  each. 
The    utility    of    this    comprehensive    work    has    been 
greatly  enhanced  by  many  important  additions,  more 
particularly  with  regard  to  the  application  of  electricity 
to  the  ilrixiiiL;  of  tools  and  cranes,  and  students  who 
conuiiii'l.iir    fitting   for   the   half-yearly   examination 
ol  tin-  lii^i  11  niioii  of  Civil  Engineers  should  be  grateful 
to   I'loir^soi    Juinieson  for  so  carefully  studying  their 
iL(|ui!cnK-nts.     The    various    questions    contained    in 
till-  t\aminatiou  papers  of  the  Institution  upon  me- 
LhauKs,  structures,  strength  and  elasticity  of  materials, 
as  wtll  as  hydraulics,  have  been  referred  to  the  respec- 
tive lectures  and  appendices  covering  them.     .\s  the 
author  says,   he  has   not   forgotten   the  requirements 
of  either  those  who  desire  to  pass  the  Advanced  and 
Hoiio„r<      \rrii-d     Mechanics     Kxaminations    of    the 
V...:'  '      !    '■■.    iTiop     for     I-n_-lanil      Scotland     and 

Ir.  :.  00  ;,,,,■,,    ;..,    tl,     M.J.anical  Engi- 

lU'  niij  I  ,  111!  1  loll-,  ,ii  tin-  (  it\  .iMil  I  ,u  lids  of  London 
TechnoloL'ical  Institute,  lor  their  examination  questions 
have  been  allocated  in  the  same  way  with  the  1903 
papers  and  rules.  Altogether,  volume  I.  has  about 
300  figures  and  diagrams,  with  a  new  frontispiece, 
showing  the  130-ton  steam  crane  erected  at  Glasgow 
Harbour,  together  with  more  than  500  questions, 
while  in  volume  II.  there  are  over  350  illustrations 
and  9^o  questions.  Among  the  contents  may  be 
mentioned  Tables  of  Symbols  and  Abbreviations ; 
Construction,  w^ith  notes  on  oiling  of  Heavy  Shaft 
Bearings,  and  the  Seigrist  System  of  .\utomatic  Lubri- 
cation for  Large  Engines,  by  J.  L.  Graham;  Examples 
on  Speed  and  horse-power  from  Resistance  of  Models 
and  full-sized  Steamships,  by  John  Anderson ; 
Kynoch  Roller  Bearings,  Hoffman  Ball  Bearings, 
Humher  Cycle  Ball  Bearings,  and  Lea-Francis  Clutch 
Ball-race  ;  Hecnan  and  Froude's  Water  Dynamometer, 
together  with  the  .Applications  of  Froude's.  Dyna- 
mometer, bv  Professor  Weight. )n,  at  Durham  College 
of  ScK-iirr  :'  SiH-rd-rtdiitiivj  Worm  r,.-ar,  l.v  David 
Brown  arr!  Son^  1 1  ,i,Mrr,iuM  ;  (  al  .1.-  Craiipling, 
PRkin-up  and  I  •a\  nnj-oiU  (  ,rar  :  (  lian-m-  Speed 
witli  l-:k-ilro-Motor(oniucti.in^  :  Mailnna-cul  ( iearing  ; 
Correct  Form  of  Bevel  Wheel  Teeth ;  Wiist  Double 
Helical  Gear,  by  Marryat  and  Place,  London  ;  Speed- 
Reducing  Gear,  by  R.  G.  Ross  and  Sons,  Glasgow; 
Amsler's  Planimeter,  as  used  for  Measuring  Engine 
Indicator  Diagrams  and  other  Irregular  Figures ; 
Thunderbolt's  Marine  and  other  Steam  Engine 
Governors;  Hercules  Turbine  Installation  and  Pneu- 
matic Tools,  by  John  TurnbuU,  jun.,  and  Sons, 
Glasgow ;  Water  Turbines  and  Rules  for  Hydraulic 
Motor  Installations,  by  J.  Ritchie,  of  Carrick  and 
Ritchie,  Edinburgh,  etc.  Professor  Jamieson  handles 
his  subject  in  a  manner  which  cannot  fail  to  lighten 
the  labours  of  the  student,  and  the  careful  manner 
in  which  question  and  answer  are  presented,  offer  only 
one  phase  of  the  thorough  workmanship  which  obtains 
throughout  the  volumes. 
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ELECTRICAL     DIRECTORY, 
1903." 

Edited  by  J.  .\.  Berly.  los.  British  Colonies,  12s. 
Other  Countries,  13s.  H.  Alabaster,  Gatehouse 
and  Co. 
This  well-known  and  rehable  work  of  reference,  which 
has  reached  its  twenty-second  year  of  publication, 
can  claim  to  be  the  largest  as  well  as  the  oldest,  and 
we  may  add,  the  most  complete,  electrical  directory 
issued.  It  comprises  the  names  of  the  members 
of  the  electrical  and  kindred  industries  throughout 
the  world. 

The  book  has  been  most  thoroughly  revised,  and 
the  British  alphabetical  section  now  comprises  about 
11,080  distinct  names;  the  Continental  alphabetical 
section,  about  9,405  distinct  names  ;  the  United 
States  alphabetical  section,  about  7,040  names ;  and 
the  Colonial  and  general  alphabetical  section,  about 
3,465  distinct  names  :    a  total  of  30,990. 

For  simplicity  and  facility  of  reference  it  is  divided 
into  four  groups,  namely  :  British,  Continental, 
United  States  of  America,  and  Colonial  and  General, 
which  are  again  sub-divided  into  alphabetical  and 
classified  sections ;  in  the  British  Group  a  Geo- 
graphical Section  is  given,  making  in  all  nine  sub- 
divisions. In  addition  to  the  new  names  incorporated 
in  the  present  issue,  much  financial  information  is 
given,  the  telegraphic  addresses  and  local  telephone 
numbers  are  included,  and  the  pages  added  to  the  work 
are  81  in  number  as  compared  with  that  of  1902, 
making  in  all  1,350  pages  entirely  ol  dini  lor\  matter. 
The  lists  of  central  stations  in  tin-  I  niird  Kinj^dom 
and  Colonies  have  again  been  cohmIimMx  , id  led  to, 
and  the  engineers'  names,  system  ol  disiriljution 
in  use  and  the  voltage  have  been  included. 


"GAS  AND  OIL  ENGINE  MANAGEMEN'l'.' 

A  Practical  Guide  for  Users  and  -Attendants,  being 
notes  on  selection,  construction  and  management. 
By  M.  Powis  Bale,  M.I.Mech.E.,  A.M.Inst.C.E. 
Crosbv,  Lockwood  and  Son.     3s.  6d.  net. 

Written  on  similar  lines  to  the  author's  "  Handbook 
for  Steam  Xfsers,"  this  work  should  be  of  considerable 
interest  to  those  who  are  called  upon  to  select  gas 
and  oil  engines,  as  well  as  to  those  whose  business  it  is 
to  attend  to  them.  A  feature  which  commands  our 
admiration  is  the  arrangement  of  the  paragraphs, 
which  have  large  type  headings,  and  are  admirably 
set  out  for  6asy  reference.  With  regard  to  the  selection 
of  an  engine,  the  author  remarks  that  each  case  should 
be  judged  on  its  merits  ;  the  chief  points  to  be  con- 
sidered are  :  (i)  the  nature  and  calorific  value  of  the 
gas  to  be  used  ;  (2)  the  speed,  duty  and  power  required 
of  the  engine.  But  as  the  design  and  details  of  con- 
struction would  necessarily  vary  considerably,  an 
untechnical  reader  would  do  well  to  take  the  advice 
of  a  competent  engineer  before  deciding  for  himself. 
An  engine  of  a  size  showing  a  fair  margin  of  surplus 
power  over  the  work  to  be  done  should  be  chosen,  as, 
unhke  a  steam  engine,  it  cannot  be  pressed  beyond  its 
ordinary  full  working  load  when  extra  power  is  re- 
quired ;  and  no  gas  or  oil  engine  should  be  run 
at  its  maximum  horse-power  for  lengthened 
periods. 
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"METALLURGICAL  ANALYSIS  AND  ASSAYING.' 

A  Three  Years'  Course  for  Students  of  Schools  of  Mines 
By  W.  A.  Macleod,  B.A.,  B.Sc,  A  O  S  M  (N  7.  1 
and  Charles  Walker,   F.C.S.     Charles  Griffin  and 


Co., 


.td. 


6d. 


ison  of  its  careful 
t  provides  for  the 
t;ino  from  simple 


This  work  chiefly  ay 

arrangement  and  its  i 

student  a  graded  coi 

quahtative    analysis     lu     uie     tecnnical    quantitative 

analysis   of   the   modern    metallurgical    chemist.     The 

time  necessary  for  a  student  of  average  ability  to  cover 

the  ground  is  thus  set  forth  :— 

Part  I.     Qualitative  Analysis  and  Preparation 

of  Gases,   9   hours  per  week  for    1 1 
(First  year.)  weeks  and  6  hours  per  week  for  22 

weeks,  or  a  tot.il  of  j,i  hours. 
P.ART  II.     Advanrr,!     (  iii,ilii,iii\  r      Xiialvsis,      ^ 

hours  ,.,.,   ^^.'rk  lor   ;;  u  ,.0,s. '  Ouan- 
(becond  year.)         titalu.     \ii.,|\ms,   u  Ii.  im  s  p^r  week 

for  .5.5  ueek;,,  or  a  total  ul  4g:;  hours. 
Part  III.   Assaying,    i6  hours  per  week   for  33 

weeks.     Technical  .Analysis,  8  hours 
(Third  year.)  per  week  for  3.^  weeks,  or  a  total  of 

792  hours. 
The  author  considers  it  highly  advisable,  however, 
that  the  student  extend  the  course  to  a  fourth  year. 


"GOVERNORS    AND   GOVERNING   MECHANISM." 

By  H.  R.  Hall.     The  Technical  Publishing  Company 

l.til.  js.  6d  net. 
A  ci.KVFR  and  comprehensive  treatise  showing  almost 
at  a  glance  the  principles  which  underlie  the  action 
of  a  steam  governor  and  the  qualifications  that  a 
govenior  should  possess.  The  latter  are  thus  set 
forth:  (i)  Power,  and  to  possess  this,  it  must  be 
static,  or  be  a  one-speed,  one-position  governor,  and 
not  a  one-speed  any-position  governor.  (2)  Sensitive- 
ness, i.e.,  the  difference  in  speed  between  the  two 
extreme  positions  should  be  small.  (3)  Regularity, 
i.e.,  the  differences  in  speeds  between  any  two  equal 
intermediate  positions  should  be  alike.  (4)  .Steadiness, 
and  (.?)  Lightness,  which,  though  not  an  essential 
quality,  is  still  a  very  desirable  one.  The  author  shows 
that  the  .sensitiveness  of  a  governor  depends  on  the 
degree  in  which  it  possesses  the  first  and  third  of 
these  properties,  viz.,  power  and  regularity,  and  not 
on  its  approximation  to  isochronism  as  is  generally 
su])pos«J. 

"THE  SLIDE  RULE.' 

A     Practical     Manual.     Bv     Charles     N.    'Pickworth. 
Eighth   Edition.     Emmott   and   Co.,   Ltd.,   Man- 


The  eighth  edition  of  this  well-known  manual  has 
been  enlarged  by  sixteen  pages,  and  now  includes 
the  Principle  of  Log.-Log.  Scales ;  The  Davis  Log.-Log, 
Rule;  The  -E  Scale;  Use  of  Log.-Log.  Scales  for 
determining  Lo.garithms  to  any  Base ;  The  Perry 
Log.-Log.  Rule;  The  Faber  Log.Log.  Rule;  The 
Radial  Cursor  nu.l  its  A,p|.li.-ntioiis :  Tlie  Ooulding 
Cursor;  The  Ma.jiniv  m.^  (  Hi^i..,  liiiu,',  1 'i-it-Regis- 
tering  Cursor—  111-  ^..liiii..n  ..1  iin.i.li  in.  ,in.l  Cubic 
Equations;  Sectn.n.il  I  .-irjih  01  (.n.hM.n  slui.-  Rules; 
Constructional  lurpLivc m.^nts  m  :ili<le  Rules;  Hall's 
Nautical  Shde  Rule,  etc. 

"THE  ELEMENTS  OF  MACHINE  DESIGN." 


By  W.  Cawthorne  Unui 

Part  II.      Revised  .1 

The  second  part  of  I'l. 

familiar   cover    of    Mi-.- 


'  .     New  edition, 

Longmans.   6s. 

)is  work,  in  the 

>   Text-books  of 


Science  series,  is  chiefly  devoted  to  engine  details. 
In  the  light  of  more  recent  research,  the  present 
edition  has  been  largely  rewritten.  It  is  excellently 
adapted  as  a  reference  book  for  drauglitsmen  and 
text-book  for  students.  The  following  is  a  synopsis  of 
contents  :  Properties  of  Materials ;  On  Pipes  and 
Cylinders;  .Arrangement  and  Proportions  of  Steam- 
engine  Cylinders  ;  Indicator  Diagrams  ;  On  some  Kine- 
matical  and  Dynamical  Problems  in  Engine  Designing  ; 
Balancing  Cranks.  Levers,  and  Eccentrics;  Con- 
necting Rods;  Crossheads  and  Slides;  Piston  and 
Piston  Rods;  Stuffing-boxes;  Flywheels;  Valves. 
Cocks  and  Sliding  Valves;  Valve  Gears;  Valve  Dia- 
grams ;  Expansion  \'alves ;  Link  Motions  and  Revers- 
ing Gears ;  Lubricators. 

"THE    ELEMENTS    OF    ELECTRICAL 

ENGINEERING." 

A  First  Year's  Course  for  Students.      By  Tvson  Sewell, 
.^.I.E.E.     Second     edition,      revised,      with     274 
illustrations.     Crosby,  Lockwood  and  Son.  ys.  6d. 
net. 
To  Mr.   Sewell's  valuable  work,    three   cliapters  have 
been  added  in  the  preseiu  editKui,  di.diii-  with  alter- 
nating currents,  and  the  .mlliMi    hi..  ,il-,  .  nu hided  an 
appendix    of    questions     \\hu\,    st„,|,.,,ts    si,. mid    find 
extremely  useful  in  tesiin^  ilair  pru^rcss.      It  may  be 
mentioned    th.it    ili,     ^••],,..,u■    is   based    upon   a   series 
of  lectures  win,  I,  u ,  i,    .„,  .,,udly  delivered  to  students 
desirous  of  i|u.ilil\  iii>^  .,-  ,  Ir,  trical  engineers.     As  far 
as  possible,   tin-  sul.jtii   is   treated  on  easy    and  non- 
mathematical  lines. 

"THE  MANUFACTURE  OF  IRON  AND   STEEL 
TUBES.' 

By  Edward  C.  R.  Marks.  Second  and  Enlarged 
Edition.  The  Technical  Publishing  Comnany 
Ltd.  5s.  net. 
A  USEFUL  summary  of  the  past  efforts  and  achieve- 
ments of  inventors  in  this  field,  based  upon  their 
specifications.  This  work  is  developed  from  a 
special  course  of  lectures  delivered  at  the  Birmingham 
Municipal  Technical  School.  The  work  has  been 
brought  up  to  date,  and  the  list  of  patents  .given  as  an 
appendi.x  has  been  revised. 

"  THE  ARITHMETIC  OF   ELEMENTARY  PHYSICS 
AND  CHEMISTRY.  • 

By  Harold  Munkuian  Tip.ipany,  .AI.Sc.  (X'ict).      Blackie 

and  Son,  Ltd.  is. 
Students  in  physics  and  chemistry  will  find  this  a 
useful  addition  to  their  books,  as  it  gives  special 
and  careful  attention  to  a  branch  of  study  which  is 
often  puzzling  to  beginners.  Question  working  and 
answer  are  clearly  set  forth,  and  a  fairly  wide  range  of 
problems  has  been  covered. 

BOOKS    RECEIVED. 

Nolc.:;  on  the  MaUrial.  Cuiiilrintiou  mid  Design 
of  Land  Boilers.  By  Edward  G.  Hilkr,  M.Inst.C.E., 
M.I.Mech.E.,  embodying  the  practice  of  the  National 
Boiler  and  General  Insurance  Comp?.ny,  Ltd.  Pub- 
lished by  Tavlor,  Garnett,  Evans  and  Co.,  Ltd.  Price 
IS.,  bouiid  full  cloth,  is.  6d. 

Clh'iin.iil  ,11:. I  M'  liillurgical  Society  of  South  Africa. 
I'roceediii.is,  \,,hi,i,c  II.  1897-1899.  Published  at 
2  IS.  ml,  .ii,,l  11,,,  \  1h  ,.l,iained  either  from  the  publisher, 
Mr.  R.  W  .  IhiHi,  I  1  ,  (;,-,,ru'e  fV.  Bridge,  Edinburgh  ; 
the"  Engineeniij  ni.l  Mn,,,,-  Journal,"  261  Broadway, 
New  York  ;   or  I, ih.   ^.  ,  1,  i.iry  of  the  .\ssociation. 
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voidably  held  over. 


The  Preservation  of  Wood 
from  Fire  and  Decay. 


SIR     RALPH     MOOR,     K.C.M.G. 


In  the  previous  article,  Sir  Ralph  Moor,  K.C.M.G.,  who  has  made  a  special  investigation 
of  the  Ferrell  processes,  gave  a  brief  account  of  the  circumstances  which  have  led  to  their 
development.  The  inventor.  Mr.  Joseph  M.  Ferrell,  of  Philadelphia,  has  devoted  many  years 
to  this  problem,  and  his  inventions  recently  earned  for  him  the  Elliott-Cresson  Gold  Medal 
of  the  Franklin  Institute.  In  the  previous  article,  the  author  discussed  th?  various  chemicals 
employed  ;    he  now  proceeds  to  describe  their  application  to  the  timber. — Ed. 


ireful 


here 


E  have  seen  that  after 
exhaustive  experiment 
sulphate  of  aluminium 
was  determined  as  the 
principal  chemical  sub- 
stance for  employment 
in  the  Ferrell  solutions 
— not  that  it  met  all 
the  essential  require- 
ments, but  it  was  found 
that  in  conjunction 
with  other  chemicals  it 
could  be  made  to  meet 
them  fully,  and  in  this 
and  exhaustive  experiment  the 
.re  determined.  We  now  come  to  the 
appucation.  The  first  point  to  consider 
to  the  necessity  of  any  prehminary 
treatment  of  the  timber  itself  to  render  it  fit  to  be  put 
through  the  actual  processes.  This  concerns  princi- 
pally the  sap  question,  and  Mr.  Ferrell,  the  inventor, 
made  a  critical  study  of  this,  with  the  result  that  he 
has  differentiated  as  between  the  actual  sap  which 
promotes  the  growth  and  gives  life  and  strength 
to  the  tree,  and  the  sap  water  which  is  merely  the 
vehicle  conveying  the  sustenance.  The  sap  itself 
is  essential  to  the  structural  strength  of  the  tree, 
and  any  attempt  to  remove  it  must  damage  the  mass 
in  this  direction.  On  the  other  hand,  the  sap  water 
is  a  vicious  and  undesirable  element  which  has  a 
tendency  to  generate  germs  and  consequently  decay, 
so  that  any  system  to  be  effective  must  remove  or 
effectually  neutralise  it.  Having  arrived  thus  far, 
it  was  evident  that  wood  could  be  treated  equally 
well  whether  in  a  green  or  seasoned  state,  if  only  during 
the  process  the  sap  water  were  driven  out  or  neutra- 
lised by  such  deposit  within  the  cells  and  pores  of 
the  timber  of  a  chemical  substance  as  would  be  an 
effective  germicide.  The  sulphate  of  aluminium 
used  is  such  a  substance,  and  it  may  be  mentioned 
that  its  properties  can  be  fully  studied  in  a  work  on 
"  The  Manufacture  of  Alum  and  the  Sulphates  and 
other  Salts  of  Alumina  and  Iron,"  by  Lucien  Geschwind, 
jHiblished  by  Scott,  Greenwood  and  Company. 


SATURATION     UNDER     THE     OLD     SYSTEM. 

It  being  thus  determined  that  no  preliminary  treat- 
ment is  necessary-,  the  next  step  is  to  provide  means 
to  efiect  a  thorough  saturation  of  all  classes  of  wood 
with  the  various  solutions,  whether  against  fire  or 
decay.  Dealing  first  with  the  saturation  against 
fire  of  timber  generally,  the  inefficacy  of  the  original 
mechanical   apparatus   has   already   been   referred   to, 


and  Mr.  Ferrell,  a  median 
invented  a  new  and  thou 
The  old  form  of  aiip.niiii 
cylinder  of  from  62  111  v  >  '  \ 
to  112  ft.  long,  cIoslmI  at  1  in 
door  at  the  other,  suing 
lifted 
locking 


gineer  by  profession 
tive  apparatus. 
e  consists  of  a 
r  and  from  85  ft. 
aving  a  massive 
horizontally  or 
Uy.  This  door  is  fastened  by  a  multi- 
of  belts  passing  through  locks  on  the 


peripherv  of  the  cylinder.  It  is  obvious  that  an 
external'  joint  of  from  62  in.  to  84  in.  diameter  which 
has  to  be  opened  say  once  or  twice  every  twenty-four 
hours,  presents  a  practical  difficulty  of  great  signifi- 
cance when  it  is  desired  to  make  it  absolutely  tight 
against  any  considerable  pressure  from  within.  If 
it  leaks  badly  no  uniform  pressure  can  be  maintained . 
Further,  a  perfect  saturation  even  of  I  in.  thick  white 
pine  boards  cannot  be  effected  in  any  reasonable 
time  unless  a  pressure  of  at  least  175  lb.  is  appUed, 
and  it  then  requires  several  hours,  no  matter  what 
preliaiinary  process  may  have  been  employed.  If 
large  leakage  occurs  the  pressure  pump  must  make 
it  up,  and  in  so  doing  its  reciprocating  shocks  delivered 
against  wood  whose  exterior  surface  has  been  softened 
by  previous  steaming  in  preliminary  treatment,  exerts 
a  most  damaging  and  disastrous  efiect.  From  all 
published  descriptions  it  appears  that  saturation  of 
boards  and  planks  by  this  old  system  requires  from 
twenty-four  to  forty-four  hours. 

THE    NEW     PROCESS. 

The  new  Ferrell  method  which,  as  before  stated, 
wholly  abandons  all  preliminary  processes,  having 
determined  by  practical  tests  that  they  are  erroneous 
in  principle,  uncalled  for,  enormously  expensive  and 
practically  deleterious. effects  saturation  by  a  mechanical 
apparatus  in  from  fifteen  to  sixty  minutes  according 
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to    the    size    of    timber    treated.     The    mechanism    is 
composed   of  a  cylindrical  body   50  in.   in   diameter 
and  112  ft.  in  length,  made  of  cast  steel  flanged  sections 
2^  in.    in    thickness,    with    a    special    hydraulic    joint 
at  the  flanges  capable  of  enduring  hydraulic  pressure 
of  1,000  lbs.  per  square  inch.     At  each  end  is  a  domed 
gate  with  a  vertical  hydraulic  cylinder  superimposed 
which   operates   a   vertical   gate   valve  weighing   five 
tons.     The    gate   is    provided    with    phosphor    bronze 
rings  as  also  the  inner  and  outer  guide  surfaces.     When 
the  internal  operating  pressure  comes  upon  the  gate, 
these  ring  surfaces  coincide  and  the  joint  is  perfect 
whether  with  10  lb.  or   i  ,000  lb.  pressure.     The  greater 
the  pressure  the  tighter  the  joint.     This  is  the  reverse 
of    the    old    e.xtemally    applied    gate.     Further,    all 
possibility  of  communicated  shock  from  the  pressure 
pump  is  obviated  by  the  interposition  of  a  hydraulic 
accumulator  loaded  to  the  nominal  saturating  pressure 
of  each  kind  of  wood.     This  pressure  has  been  deter- 
mined  by   Mr.    Ferrell    by   exhaustive   experiment    to 
be  as  follows  : — • 

White  pine  .  .  .  .      300  lb. 

Yellow  pine  .  .  .  .      350     ,, 

Ash    . .  .  .  .  .  . .      400     , , 

Chestnut       .  .  .  .  .  .      400     ,. 

Beech,  birch  and  maple      ..      450     ,. 
Oaks..  ..  ..  ..     650     ,. 

The  direct  saturation  in  this  machine  of  planks  of 
I  in.  thickness  of  these  woods  can  be  performed  under 
these  pressures  because  of  the  absorption  of  shock 
from  pressure  pump  with  perfect  results  to  the  wood, 
and  in  a  small  fraction  of  the  time  required  by  the 
old  system.  The  wood  is  taken  as  it  comes  from  the 
source  of  supply,  put  into  the  cylinder,  the  gate  is 
closed,  the  cylinder  is  run  full  of  saturating  liquid, 
pressure  is  applied,  the  liquid  is  returned  to  the  tanks, 
the  lumber  is  run  into  a  dry  kiln  and  another  charge 
of  lumber  is  run  into  the  cylinder. 

The  treatment  of  large  timber  and  railway  ties 
is  effected  in  a  mechanical  apparatus  similar  to  the 
foregoing  with  sUght  adjustments.  It  has  a  gate 
at  only  one  end  and  is  closed  at  the  other.  At  this 
latter  end  there  is  a  heavy  cast-iron  pad,  in  the  centre 
of  which  is  inlaid  a  hea  y  rubber  ring.  This  pad 
is  attached  to  a  hollow  arm  which  passes  through  a 
stuffing  box  at  the  back  end.  Back  of  the  pad,  a 
portion  of  the  hollow  arm  is  threaded,  and  this  threaded 
section  works  through  a  fixed  block  correspondingly 
threaded,  thus  giving  a  positive  traverse  forward 
and  back  of  the  rubber  inlaid  pad.  A  3  ft.  wheel  is 
keyed  on  to  the  outer  end  of  this  arm.  Through  the 
wheel  a  small  pipe  projects  which  is  connected  with 
the  supplying  line  from  the  hydraulic  accumulator. 
The  operation  consists  in  raising  the  gate  in  front 
hydraulically.  On  the  inside  of  this  gate  is  another 
inlaid  rubber  ring  corresponding  with  the  one  on 
the  pad-  at  the  other  end.  The  timber  is  run  into 
the  machine,  the  gate  is  dropped.  The  wheel  at 
the  back  head  being  revolved  forces  the  rubber  ring 
inlaid  pad  against  the  centre  of  the  tie  which  sets 
it  up  in  turn  solidly  against  the  inlaid  rubber  ring 
at  the  outer  end  in  the  gate.  It  will  thus  be  seen 
that  the  centre  of  the  timber  at  each  end  is  set  up 
solidly  against  a  rubber  joint. 

Now  there  is  a  valve  in  the  gate  opposite  the  centre 
of  the  timber  at  that  end,  and.  an  opening  through 
the  pad  in  centre  of  inlaid  rubber  ring  at  the  other 
end  through  which  liquid  nn.l.  1  i.r.-.,uif  is  supplied 
from  the  accumulator.  Th'  )ii  ill  \,iK.-  in  the  gate 
opposite  the  centre  of  the  1  mil"  1  1 ,  h  11  M|n'uand  the 
liquid  under  pressure  is  ailiiiiii"l  lln.Mi;;li  the  centre 
of  the  pad.     That  liqviid  mpidlv  ii.issis  hnigitudinally 


through  the  timber  and  linds  its  exit  through  the 
valve  in  the  gate.  If  there  is  water  in  the  wood  it 
will  come  out  ahead  of  the  liquid  but  will  soon  be 
exhausted  and  the  solution  of  full  strength  will  follow. 
The  small  valve  in  the  gate  is  now  closed,  but  pressure 
on  the  solution  entering  the  timber  at  the  other  end 
kept  up  ;  the  natural  traverse  of  the  Uquid  is  radial 
to  its  longitudinal  exit  and  it  goes  out  through  the 
medullary  rays  to  the  surface  of  the  timber  finally 
and  thoroughly.  Experience  shows  that  this  can  be 
done  on  an  average  in  seven  minutes  in  the  case  of 
timbers  of  the  size  of  railway  ties.  The  cylinder 
is  now  filled  with  another  chemical  solution,  enveloping 
the  whole  superficies  except  the  parts  in  the  centre 
of  ends,  which,  under  necessary  pressure,  mingles 
in  the  timber  with  the  first  and  produces  a  double 
chemical  decomposition,  filUng  the  cells  of  the  wood 
with  insoluble  chemical  compounds,  which  are  per- 
manently embodied  in  the  mass  and  cannot  seep 
out  under  any  weather  conditions. 

IMBIBITION       PROCESS. 

Another  method  of  appUcation  of  the  solutions 
for  treating  wood  to  render  it  fire  resistant,  and  also 
as  against  decay  when  for  internal  use  is  by  the  imbi- 
bition process.  A  large  cement  tank  with  copper 
heating  tubes,  a  proper  cover  and  the  necessary 
heating  apparatus  is  all  that  is  required  for  this  purpose. 
The  timber  is  stacked  in  the  tank,  which  is  then  filled 
with  the  solution.  The  solution  is  raised  by  the  heating 
tubes  to  about  boiUng  point,  at  which  it  is  maintained 
for  one  hour.  After  from  eighteen  to  twenty  hours' 
soaking  the  solution  is  drawn  off  into  another  tank, 
and  the  first  tank  then  acts  as  a  drying  kiln  by  using 
the  heating  tubes  at  regulated  temperature,  thus 
drying  out  the  water  of  chemical  solution,  and  leaving 
in  the  wood  cells  and  pores  the  chemical  substance 
conveyed  by  it,  which  is  non-volatile.  This  method 
of  apphcation  is  distinctly  cheaper  than  the  mechanical 
one,  but  the  time  necessary  is  considerably  longer. 

FILLER    AND    SURFACE     COATING. 

The  solutions  for  "  Filler  "  and  "  Surface  Coating  " 
have  only  just  emerged  from  the  experimental  stage, 
and  applications  for  patents  have  lately  been  made. 
It  is  therefore  impossible  at  the  moment  to  enter  into 
the  details  of  their  composition,  but  careful  inquiry 
has  determined  that  the  cost  of  the  ingredients  is 
so  low  that  these  solutions  can  be  manufactured 
at  such  a  rate  as  to  stand  the  cost  of  transport,  and 
at  the  same  time  be  sound  propositions  commercially. 
In  arriving  at  these  discoveries  a  new  set  of  phenomena 
had  to  be  dealt  with. 

All  existing  paints  are  for  superficial  treatment, 
and  have  little  or  no  penetrative  power.  They  are 
consequently  only  surface  applications,  having  no 
bond  with  the  body  of  the  wood.  On  exposure  to 
heat,  such  paints  break  up  sooner  or  later,  scale  off 
or  otherwise  disappear.  The  oil  vehicle  in  their 
composition  is  of  a  combustible  nature,  and  conse- 
quently adds  to  the  danger  from  fire  ;  also  it  cannot 
be  regarded  as  a  sound  preservative  against  clecuy. 
There  are  many  fire-proof  paints  on  the  market, 
but  the  small  results  accruing  from  their  application 
cannot  be  regarded  as  encouraging.  After  arduous 
and  careful  experiment  a  chemical  substance  was 
discovered  of  extraordinary  penetrative  power,  and 
the  principle  guiding  the  experiment  w.i^  ,1,  in  thr 
other  treatments — a  massing  in  tlu-  irlliiln     iiii.turc 
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The    Preservation   of  Wood  from  Fire   and    Decay. 


with  the  first,  create  an  actual  bond  in  the  body  of 
the  wood,  ensuring  adhesion  and  condensation  ; 
an  enamel — not  a  paint — grows  upon  the  wood  surface, 
possessing  fire  resistance  over  six  times  on  the  average 
that  of  wood  treated  by  sulphate  of  ammonia  solution 
diffused  throughout  the  entire  wood  body. 

The  problem  involved  the  discovery  of  a  trans- 
parent enamel  for  hard  and  fine  woods  in  interior 
work.  It  compelled  the  discovery  of  means  of  appli- 
cation to  woods  covered  with  old  paints  and  old 
varnish,  the  ability  to  absorb  and  receive  on  its  surface 
lead  or  zinc  paints  when  required,  and  finally  the 
means  of  incorporation  of  all  shades  of  colouring 
in  the  massed  enamel  in  such  a  manner  as  to  be  proof 
against  wear  of  weather  exposure,  and  by  such  incor- 
poration to  preserve  indefinitely  the  original  freshness 
and  brightness  of  the  colouring  matter.  The  "  Filler  " 
and  "  Surface  Coating  "  arrived  at  by  Mr.  Ferrell 
have  fully  met  all  these  points,  a  single  application 
of  the  former  penetrating  below  the  surface  of  oak 
one-quarter  of  an  inch.  Subsequent  coatings  of  the 
latter  make  a  chemical  union  with  the  former,  thus 
creating  an  actual  bond,  and  practical  test  has  shown 
that  they  can  be  made  the  vehicle  for  any  colouring 
matter  required.  Experiment  has  further  shown  that 
they  can  be  employed  either  under  or  over  other  paints 
and  varnish  with  equal  efficacy. 

The  results  of  the  foregoing  treatments,  either 
of  timber  for  future  use  or  of  timber  in  existing  struc- 
tures, have  been  shown  to  produce  unquestionable 
non-inflammability.  It  thus  becomes  a  determined 
fact  that  wood  so  treated  sustaining  no  flame  itself, 
can  communicate  no  flame,  and  attacking  flame  can 
endure  only  so  long  as  its  original  fuel  supply  remain  5 
unconsumed.  Therefore  a  fire  originating  in  untreate.l 
contents  of  a  structure  will  consume  such  untreateJ 
contents  and  may  blacken  and  roughen  the  surface 
of  the  structural  wood  so  treated,  but  it  can  never 
excite  any  flame  therein. 

The  result  of  experiments  I  made  personally,  uiij 
a  Bunsen  burner,  showed  that  plain  untreated  tinuer 
took  fire  almost  immediately  on  the  application  of  thj 
flame,  and  succumbed  in  from  twenty-five  to  thirty- 
five  minutes,  being  in  such  a  statj  as  to  convey  fire 
during  the  whole  period.  Timber  treated  by  so-called 
Fire  Proof  Wood  Companies  withstood  flame,  but 
eventually  succumbed  in  from  sixty  to  seventy  minutes, 
being  during  the  latter  part  of  the  time  in  a  state  to 
communicate  flame.  The  samples  treated  by  the 
Ferrell  processes,  by  saturation,  and  those  dressed 
with  "  Filler "  and  "  Surface  Coating,"  withstood 
disintegration  for  a  period  of  from  480  to  500  minutes, 
were  fire-resistant  during  the  entire  period,  and  showed 
neither  flame  nor  incandescence  from  which  fire  could 
be  communicated. 

COST. 

The  question  of  cost  is  a  most  important  one,  and 
this  I  entered  into  with  great  care.       The  cost  of  the 


chemical  ingredients  far  the  Ferrell  processes  I  deter- 
mined by  actual  purchase  and  independent  inquiries. 
The  strength  of  solutions  and  the  quantities  of  chemicals 
to  obtain  it  I  determined  by  experiment,  as  also  the 
amount  of  absorption  of  the  solution  to  effect  the 
necessary  saturation.  This  latter  was  determined  by 
weights  of  the  samples  treated,  both  before  and  after 
saturation,  from  which  gallonnage  absorbed  is  calcu- 
lable, and  thence  the  actual  cost  of  chemicals. 

The  calculation  arrii-ed  at  gave  the  approximate 
cost  of  treating  timber  mechanically,  or  by  satura- 
tion, to  be  45s.  to  55s.  per  thousand  superficial  feet 
of  one-inch  planking,  taking  the  average  of  all  timbers 
treated.  The  cost  of  the  "  Filler  "  and  "  Surface 
Coating  "  I  have  already  dealt  with,  and  there  is 
no  doubt  that  they  can  be  manufactured  at  very  low 
rates,  from  inquiry  into  the  cost  of  ingredients  and 
actual  experiments  in  mixing. 

It  will  be  gathered  that  the  cost  of  actual  treatment 
by  the  Ferrell  processes,  taking  into  consideration 
the  duration  and  methods  of  them  as  before  described, 
is  distinctly  low,  and,  as  far  as  I  have  been  able  to 
ascertain,  fractional  as  compared  with  other  processes. 
The  cost  of  actual  chemicals  employed  in  the  existing 
methods  is  also,  as  far  as  I  have  been  able  to  ascertain , 
high  in  comparison  with  the  cost  of  substances  em- 
ployed in  the  Ferrell  sohitions. 

EXAMINATION     BY     EXPERT     CHEMISTS. 

An  experimental  treating  plant  will,  in  all  proba- 
bility, be  erected  in  this  country  at  no  distant  date, 
and  in  the  meantime  expert  chemists  are  examining 
the  processes  scientifically. 

I  may  add  in  conclusion  that  this  question  is  one 
of  vast  importance  to  Insurance  Companies,  and  that 
experts  at  the  Insurance  Engineering  E.xperimental 
Station  in  Boston  have  for  some  time  carried  on 
exhaustive  experiments  in  testing  the  so-called  fire 
proof  woods  now  produced  and  employed  in  con- 
struction in  .\meric.i.  The  resulting  expert  opinion 
is  to  the  effect  that  the  treated  woods  now  in  use 
which  have  been  so  tested  do  not  come  within  such 
measurable  distance  of  ensuring  practical  immunity 
from  fire  as  to  justify  special  insurance  rates  where 
they  are  employed  in  construction.  The  Ferrell 
processes  are  about  to  be  tested  at  this  station,  and 
the  Director  in  writing  of  them  after  making  personal 
inquiries,  says  : — "  We  may  now  feel  great  confidence 
that  wood  has  been  made  resistant  to  flame,  fire  and 
heat  for  a  long  number  of  hours,"  adding,  at  the  same 
time,  "  I  have  been  seeking  and  hoping  for  such  a 
process  for  more  than  twenty  years,  long  since  rejecting 
the  treatment  with  ammonia  which  lately  came  up. 
especially  in  New  York,  and  misled  so  many  people. 
I  want  to  be  able  to  say  that  a  fire  resistant  wood 
is  in  sight  after  twenty-five  years'  search  for  such  wood 
in  my  practice  as  Mutual  Underwriter." 
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The  author  shows  briefly  the  functions  of  the  safety  lamp  ai 
which  it  was  invented.  He  states  wliat  he  conceives  to  be  th 
general  use,  and  summarises  the  distinguishing  features  of  the  ■ 
used  for  testing  purposes  are  also  described. — Ed. 


Is  llie  circumstances  under 
sitc-s  for  a  good  lamp  for 
types  employed.     Lamps 


N  coal-mining  operations 
the  necessity  for 
safety  lamps  is  due 
to  the  presence  of 
light  carburetted  hy- 
drogen, CH  ,  or 
marsh  gas,  in  the  mine 
atmosphere.  This  gas 
is  generally  desig- 
nated as  "  fire  damp  " 
by  the  miners.  It 
rarely  happens  tliat 
the  gas  is  found  in  a  pure  "Istate^inj.the  mines. 
It  often  contains  admixtures  of  other  gases,  such  as 
carbonic-acid  gas,  COj,  and  carbonic-o.xide  gas,  CO. 

The  term  "  fire-damp,"  as  used  by  miners,  means 
also  such  an  admixture  of  light  carburetted  hydrogen 
and  air  as  will  form  an  explosive  mixture.  Pure 
marsh  gas,  or  light  carburetted  hydrogen,  is  colourless, 
odourless,  and  tasteless,  and  is  lighter  than  air.  Its 
specific  gravity  is  -559,  and  it  diffuses  rapidly  m  tlie 
air  and  forms  a  "  fire-damp  "  mixture.  It  burns  with 
a  blue  flam?,  but  will  not  support  combustion.  Pare 
m.irsh  gas,  or  light  carburetted  hydrogen,  is  cot 
p.iisonous,  but  it  will  cause  suffocation,  because  it 
excludes  oxygen  from  the  lungs. 

NATURE  OF  EXPLOSIVE  GASES. 

Owing  to  its  light  specific  gravity,  marsh  gas,  or 
the  fire-damp  mixture,  always  lodges  against  the  roof 
of  a  mine,  or  seeks  the  higher  places.  It^has  been  a 
serious  and  dangerous  obstacle  to  the  mining  of  coal 
since  the  very  infancy  of  the  industry. 

As  stated  previously,  pure  maish  gas,  when  present 
in  small  quantities  ia  the  air,  burns  in  the  flame  of  a 
lamp  without  explosion.  As  the  quantity  of  the 
gas  is  increased,  the  effect  on  the  flame  of  the  lamp 
is  at  (mcc  noticeable.  As  the  proportion  oi  gas  in 
the  air  is  further  increased,  and  approaches  the  lower 
explosive  limit,  the  lamp  flame  enlarges,  snaps  and 
crackles.     When  the  proportion  of  gas  to  air  is  i  to  13, 


slight  explosions  occur  within  the  lamp,  the  flame 
of  the  lamp  jumping  violently.  As  the  proportion  of 
gas  is  increased,  the  violence  of  the  explosion  is 
augmented,  until  it  reaches  a  maximum  when  the 
proportion  of  gas  to  air  is  i  to  gh  (exactly  i  :  9'3S). 
This  is  the  proportion  of  gas  and  air  in  fire-damp 
when  at  its  maximum  explosive  point.  From  this 
point,  as  the  quantity  of  gas  is  still  further  increased, 
the  violence  of  the  explosion  decreases,  until  it  becomes 
very  feeble  when  the  proportion  of  gas  and  air  is 
I  to  5^,  and  ceases  altogether  beyond  this  point. 
These  limits  refer  to  a  fire-damp  mixture,  consisting 
of  pure  marsh  gas  and  air. 

For  many  years  the  European  coal  miners  reg.arded 
explosive  gases  in  mines  as  supernatural  manifes- 
tations and  as  expressions  of  the  displeasure  of  the 
goblins  at  man's  presumptuous  invasion  of  their 
domains.  The  same  idea  prevails  in  China  to-day, 
and  it  is  still  a  common  practice  in  th,it  country  to 
abandon  a  coal  mine  after  an  explosion,  for  fear  of 
further  angering  the  dragon  spirit. 

EARLY     PREVENTATIVES. 

An  examination  of  the  mines  before  the  miners 
v.-ent  in  to  work  was  practised  in  England  in  a  very 
crude  way  as  early  as  the  middle  of  the  fifteenth 
century.  A  dog  lowered  down  the  shaft  would  howl 
when  it  entered  the  fire-damp  ;  it  was  then  with- 
drawn and  the  gases  cleared  away  by  running  a  brush 
tied  to  a  rope  up  and  down  the  shaft.  In  Stafford- 
shire a  fire  boss  is  still  called  a  doggie. 

Candles  and  various  forms  of  lamps  were  early 
used  for  lighting  the  mines,  and  when  the  working 
places  became  so  foul  that  such  lights  could  no  longer 
be  used,  skins  of  putrid  fish  were  hung  up  and  their 
sUght  phosphorescence  enabled  the  miner  to  barely 
make  out  the  face  of  the  coal.  This  custom  probably 
suggested  the  i<lca  of  using  luminous  paints  in  the 
mines,  tried  subsequently,  and  it  developed  later 
into  the  present  very  common  practice  of  white- 
washing portions  of  the  mine  to  aid  in  the  illumination. 


Safety    Mining    Lamps. 

By  the  year  iSoo,  steel  mills  had  come  into  general 
use  in  England  for  lighting  mines,  and,  though  safer 
than  candles,  many  explosions  resulted  from  their  use. 

These  mills  were  operated  by  boys,  usually  the 
sons  of  the  miners,  each  miner  taking  his  boy  into 
the  mine  and  requiring  him  to  almost  continually 
turn  the  wheel  with  one  hand  while  he  held  a  piece 
of  flint  against  the  wheel  with  the  other.  The  resulting 
shower  of  sparks,  while  a  beautiful  pyrotechnic  display 
on  a  small  scale,  gave  but  little  real  light. 

During  the  early  years  of  the  nineteenth  century 
the  ever -recurring  disastrous  explosions  throughout 
Great  Britain  made  a  great  impression  upon  the  Rev. 
John  Hodgson,  a  clergyman  of  the  North  of  England. 
j\t  that  time  the  newspapers  did  not  put>!ish  accounts 
of  explosions  in  the  rome.^,  and  they  were  given  as 
little  publicity  as  possible,  so  as  to  avoid  giving  offence 
to  the  colliery  owf.ers.  The  Rev.  Mr.  Hodgson, 
however,  in  the  lace  of  public  opinion,  gave  an  account 
of  a  serious  explosion  which  occurred  al  the  Felling 
Colliery,  May  25th,  i£i2,  by  which  ninety-two  mtn 
and  boys  were  killed,  and  atter  this  in  every  pos-jible 
way  he  directed  public  attention  to  the  subject  of 
mine  Occidents. 

SIR    HUMPHRY     DAVY'S    EXPERIMENT. 

These  public  notices  attracted  the  attention  of 
Mr.  J.  J.  Wilkinson,  a  Barrister-at-Law,  of  London, 
through  whose  eftorts  the  "  Society  for  the  Prevention 
of  Colliery  Accidents  "  w;;S  formed  October  ist,  i8i,^. 
Soon  after  the  formation  of  this  society,  the  assistance 
of  Sir  Humphry  Davy  was  sohcited  to  solve  the 
problem  ;  but  the  letter  inviting  his  assistance  mis- 
carried,   and   it   wa?   not   unti.   three  years  later   that 
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the  matter  was  brought  to  bis  atttntion.  Sir  Humphry 
at  once  reviewed  all  that  had  been  written  on  the 
subject,  and  then  visited  the  mines  of  the  North 
of  England,  where  he  studied  the  practical  considera- 
tions connected  with  the  use  of  lamps  about  the  mine 
and  consulted  with  mine  operators.  Mr.  Hodgson 
made  known  to  him  a  theory  that  the  fire-damp 
came  from  the  coal  itself  and  not  from  the  decom- 
position of  the  coal  or  the  water  or  of  the  pyrites, 
as  was  commonly  supposed.  Sir  Humphry  Davy 
immediately  went  into  the  diuing-room  of  Mr.  John 
Buddie,  with  whom  he  was  staying,  and  broke  some 
pieces  of  coal  under  water,  when  gases  were  seen  to 
bubble  up  through  the  water,  thus  showing  that 
Mr.  Hodgson's  ideas  were  probably  correct.  Sir 
Humphry  next  visited  Dr.  Clanny  and  inspected 
a  lamp  he  had  made  ;  then  returned  home  and  imme- 
diately began  his  experiments,  which  from  the  first 
were  encouraging.  He  soon  discovered  the  action 
of  wire  gauze  upon  a  flame,  and  early  in  January, 
1S16,  only  about  five  months  after  he  began  his  inves- 
tigations, sent  three  "  Davy's  "  to  Newcastle,  where 
they  were  first  tested  at  the  surface  and  then  under- 
ground, and  during  the  same  year  thry  came  into 
general  use  throughout  the  North  of  England.  .Al- 
though, of  course,  modified  in  its  details,  the  present 
Davy  lamp  is  entirely  similar  to  these  first  sent  out 
by  Sir  Humphry  Davy. 

DR.    CLANNY. 

Although  Sir  Humphry  Davy  invented  the  first 
practical  safety  lamp,  the  honour  of  first  suggesting 
a  method  for  insulating  mine  lights  belongs  to  Di. 
Clanny,    a   physician   of   Sundaman,    England.     Late 
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in  the  year  iSii,  or  early  in  1812,  he  constructed 
a  small  lamp  of  strong  glass,  the  bottom  of  which 
was  closed  with  the  exception  of  a  small  opening 
to  admit  air  to  the  enclosed  candle,  the  necessary 
amount  of  air  for  combustion  being  furnished  by 
bellows.  He  afterwards,  also  unsuccessfully,  tried  a 
lamp  insulated  by  means  of  valves,  but  at  last  he 
succeeded  in  malung  a  perfectly  insulated  lamp  by 
passing  the  air  from  the  bellows  through  a  stratum 
of  water  below  the  flame,  while  the  products  of  com- 
bustion escaped  through  a  stratum  of  water  above. 
Although  none  of  these  lamps  came  into  practical 
use.  Dr.  Clanny  is  entitled  to  the  credit  for  conceiving 
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carrymg  out   the   idea  of  constructing 


insulated  lamp. 

Mr.  George  Stephenson,  from  the  North  of  England, 
also  invented  a  safety  lamp,  and  his  friends  have  at 
various  times  claimed  priority  for  his  invention  over 
that  of  Sir  Humphry  Davy.  The  records  seem  to 
show  that  while  Mr.  Stephenson  undoubtedly  invented 
a  safety  lamp,  this  lamp  was  no  more  of  a  practical 
success  than  were  the  several  lamps  of  Dr.  Clanny. 
until  after  Sir  Humphry  Davy  had  made  pubUc  his 
discovery  of  the  cooling  action  of  wire  gauze,  which 
principle  Mr.  Stephenson  then  applied  to  his  lamp. 
The  question  of  priority  of  discovery  of  the  cooling 
action  of  a  gauze  or  thin  plate  is  still  an  open  one. 
After  Dr.  Clanny  had  tried  both  the  Davy  and  the 
Stephenson  lamps,  he  improved  the  illuminating 
power  of  the  Davy  by  surrounding  the  hght  with  a 
glass  cylinder. 

GENERAL    PRINCIPLES    OF    THE    SAFETY    LAMP. 

While  the  Davy  and  Clanny  lamps  of  to-day  are 
practically   the  same  as   those  first  produced  by  Sir 


Humphry  Davyfand  Dr.  Clanny,  all  other  types  are 
combinations  and  adaptations  of  the  principles  of 
the  two,  with  certain  modifications.  The  general 
principle  involved  in  the  construction  of  a  safety 
mining  lamp  is  the  isolation  of  the  flame  from  an 
explosive  atmosphere.  A  flame  is  a  stream  of  vapour 
or  gas  made  luminous  by  heat,  usually  the  heat  of 
its  own  combustion.  As  it  requires  a  temperature 
of_,i,22odeg.F.toignite  marsh  gas,  it  is  essential  that  a 
gaseous  atmosphere  must  be  kept  from  such  heat, 
or,  conversely,  that  such  heat  must  be  kept  from 
the  gas. 

The  proximity  of  any  cooling  surface  whatever  to 
a  flame  has  the  eflect  of  reducing  the  temperature 
of  the  burning  gases,  and  the  flame  is  e.xtinguished 
thereby.  This  may  be  shown  by  presenting  a  flame 
to  any  cold  surface,  when  it  will  be  seen  that  the  flame 
does  not  touch  the  surface.  It  is  separated  from  it 
by  a  thin  layer  of  gas  that  does  not  burn,  because  it 
has  been  cooled  below  the  point  of  ignition.  This 
will  continue  as  long  as  the  surface  remains  cool. 

In  the  case  of  a  flame  impinging  against  a  cool 
wire  gauze,  or  other  perforated  surface,  the  conditions 
are  \ery  fa\'ourable  for  the  cooling  of  the  gases  of 
the  flame  below  the  point  of  ignition.  As  they  pass 
through  the  small  openings,  the  gases  are  divided 
into  minute  streams  or  jets  by  the  meshes  of  the  gauze 
and  cooled  instantly,  being  thereby  extinguished. 
It  was  this  fact  that  Sir  Humphry  Davy  discovered, 
and  which^led  him^to  the  conclusion  that  if  a  lamp 
flame  could  be  surrounded  by  an  iron  gauze  it  would 
be  prevented  from  spreading  to  the  surrounding 
gases.  The  discovery  of  tliis  principle  at  once  led 
to  the  surrounding  of  the  flame  of  an  ordinary  lamp 
by  a  metal  surface  having  numerous  apertures.  Davy 
made  use  of  the  wire  gauze  for  this  purpose,  while 
George  Stephenson  employed  a  metalhc  surface  punched 
with  numerous  small  holes.  The  principle  of  the 
isolation  of  the  flame  by  means  of  a  cold  metalhc" 
surface,  while  the  hght  of  the  lamp  was  permitted 
to  pass  through  small  apertures,  is  the  same  in  each 
of  these,  but  the  gauze  employed  by  Davy  gave  the 
better  hght.  His  experiments  showed  that  a  fine 
wire  gauze,  composed  of  wire  Ti;  to  ,r\r  inch  in  diameter, 
liaving  784  openings  to  the  square  inch,  formed  by 
crossing  twenty-eight  parallel  wires,  would  not  permit 
the  flame  to  pass  outside  the  lamp.  By  enclosing 
the  flame  of  an  oil  'amp  within  such  a  gauze,  it  is 
surrounded  by  a  safety  shield.  When  the  lamp  is 
placed  in  an  explosive  mixture,  the  gas  inside  the 
gauze  is  ignited  and  burns,  but  the  flame  of  the  burning 
gases  inside  the  lamp  cannot  pass  through  the  gauze 
to  ignite  the  gases  outside  the  lamp,  as  long  as  the 
gauze  remains  cool. 

In  the  extraction  of  the  coal  the  miner  is  exposed 
to  all  the  dangers  incident  to  a  gaseous  atmosphere, 
with  which  he  is  continually  surrounded.  These 
dangers  are  twofold  in  their  nature  :  (n)  The  danger 
arising  from  an  explosion  of  mine  gas  due  to  its  ignition 
by  the  flame  of  a  naked  lamp  or  of  a  blown-out  shot, 
or   the  sparking   of  an   electric  wire  or  other  cause  ; 
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(h)  the  danger  arising  from  the  poisonous  effects  of 
many  of  these  gases,  or  from  suffocation  because 
of  their  inability  to  support  life.  It  is  the  first  of  these 
two  classes  of  dangers  that  we  consider  in  reference 
to  the  safety  lamp. 

REQUISITES    FOR     A    GOOD    SAFETY     LAMP. 

Safety  lamps  may  be  divided  into  two  general 
classes,  according  to  the  uses  for  which  they  are  to 
be  employed  : — 

( 1 )  Lamps  for  general  use  at  the  working  face. 

(2)  Lamps  for  testing  for  gas. 

There  are  some  lamps  that  are  designed  for  general 
use  only,  others  are  designed  for  the  purpose  of  testing 
for  gas  only,  while  still  others  are  constructed  so 
that  they  may  be  employed  for  both  purposes.  A 
limp,  however,  that  is  very  sensitive  to  the  presence 
of  mine  gas,  and  thus  possesses  one  of  the  most  impor- 
tant requirements  for  testing  for  gas,  does  not  make 
a  good  lamp  for  general  use  at  the  face,  for  the  reason 
that  it  will  require  too  much  watching  on  the  part 
of  the  miner  in  order  to  avoid  the  possibility  of  the 
flaming  of  the  lamp.  On  t'he  other  hand,  a  lamp  tha  t 
possesses  all  the  requisites  of  a  good  lamp  for  general 
use  is  not  adapted  to  testing  for  gas. 

The  following  may  be  stated  as  the  requisites  for 
a  good  lamp  for  general  use  : — 

(rt)  Maximum  illuminating  power. 

(fc)  Safety  in  strong  currents. 

{c)  Simplicity  of  construction. 

(d)  Security  of  fastening  or  lock. 

(e)  Minimum  liability  to  flaming  and  internal 
explosion. 


The  requirements  of  a  good  lamp  for  testing  for 
mine  gas  are  : — 

(a)  Sensitiveness  to  small  percentages  of  gas. 

(/))  A  small,  uniform,  non-luminous  flame. 

(f )  Free  entry  of  air  into  the  lamp  below  the  flame. 

(d)  Drawing  gas  into  the  lamp  from  a  thin  layer 
at  the  roof. 

TYPES    OF    CONSTRUSTJON. 

These  several  requirements  are  attained  by  several 
different  forms  or  types  of  construction.  The  illumin- 
ating power  of  the  lamp  is  increased  by  as  free  an 
entry  of  air  into  the  lamp  as  possible.  The  entry 
of  the  air  should  preferably  be  at  a  point  below  the 
flame ;  but  when  the  air  enters  the  lamp  above  the 
flame  a  deflector  is  often  used  to  separate  the  ascending 
and  descending  air-currents,  so  as  to  prevent  the 
smoking  of  the  lamp.  The  illuminating  power  is 
also  increased  by  increasing  the  draft  of  the  lamp, 
which  is  accomplished  in  the  Muescler  lamp  by  -a. 
wrought-iron  or  copper  conical  chimney  placed  within 
the  lamp  gauze  immediately  above  the  flame.  Safety 
in  strong  currents  is  secured  by  bonnets  placed  outside 
of  the  gauze,  or  by  simple  gauze  chimneys,  as  in  the 
Marsaut  lamp.  Simphcity  of  construction  is  important 
for  purposes  of  thorough  and  rapid  cleaning.  There 
are  several  forms  of  lock  in  use,  most  common  among 
which  are  the  lead  plug  lock,  and  the  ordinary  tumbolt 
requiring  a  simple  split  key.  More  recently  magnet 
locks  have  been  introduced,  as  in  the  Wolf  lamp, 
that  can  only  be  opened  by  means  of  a  strong  magnet. 
These,  perhaps,  furnish  the  greatest  security. 

The  liability  to  flaming  is  largely  reduced  by  a 
good   circulation   within    the   lamp.     Security   against 
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internal  explosions  is  obtained  by  means  of  multiple 
gauze  chimneys  and  also  by  metal  bonnets.  The 
sensitiveness  of  the  lamp,  and  its  power  to  detect 
small  percentages  of  gas  in  the  mine  air,  which  makes 
it  valuable  for  testing,  is  secured  largely  by  the  free 
entry  of  air  into  the  lamp  at  a  point  below  the  flame. 
This  is  best  attained  in  the  simple  Davy  lamp,  which 
has  always  been  a  favourite  with  fire  bosses. 

THE    DAVY    LAMPS.; 

The  Davy  lamp  is  shown  in  figs,  i  and  2.  The 
style  shown  is  the  lamp  used  by  working  miners. 
There  are  several  different  forms  of  the  Davy  lamp, 
but  they  differ  only  in  size  and  in  the  shape  of  the 
oil  cup.  In  fig.  2  the  arrows  marked  a  show  the 
ingress  of  the  air  to  support  combustion,  and  the  egress 
of  the  products  of  combustion  is  shown  by  the  arrows 
at  the  top.  There  is  a  double  gauze  at  the  top  formed 
by  a  gauze  cap  over  the  main  gauze  ;  this  is  showii 
by  the  letter  b.  The  gauzes  are  held  in  place  by 
the  hood  c,  which  is  hinged  and  clamped  in  place 
by  the  eyebolt  shown  just  above  6.  The  principal 
use  of  the  gauze  cap  is  to  prevent  the  liability  of 
the  gauze  being  burned  through  at  the  top.  As 
shown,  the  air  enters  the  lamp  freely  through  the 
gauze,  all  around  the  flame,  and  passes  out  through 
the  upper  part  of  the  cyUnder  and  the  gauze  cap.  This 
free  passage  of  the  air  into  the  lamp  at  a  point  below 
the  flame  insures  a  good  flame  cap  for  testing  purposes. 
The  lamp,  however,  flames  easily,  and  when  unbon- 
neted  is  not  safe  in  a  current  whose  velocity  is  greater 
than  6  ft.  per  second,  as  the  flame  in  the  lamp  is  liable 
to  be  blown  through  the  gauze.  When  used  by  a 
fire   boss    for   testing   purposes,    the   flame   is   turned 


low  by  use  of  the  hooked  wire  picker  shown  in  the 
sectional  view.  The  lamp  is  then  carefully  lifted 
toward  the  roof  of  the  mine.  If  there  is  gas  present 
in  small  quantity  a  cap  or  halo  shows  on  top  of  the 
flame.  If  in  larger  quantities,  the  gas  bums  with  a 
blue  flame  inside  of  the  gauze.  When  the  presence 
of  gas  is  thus  shown,  the  fire  boss  carefully  and  slowly 
lowers  the  lamp,  until  it  is  either  below  the  stratum 
of  gas,  and  retreats  with  the  lamp  held  near  the  floor; 
or  he  puts  it  under  his  coat  and  extinguishes  the 
flame  inside  the  gauze  by  smothering  it,  and  retreats  in 
the  dark. 

The  most  recent  improvement  in  the  Davy  lamp 
for  testing  purposes  is  the  Beard-Maclde  safety-lamp 
attachment.  It  is  the  joint  invention  of  Prof.  J.  T. 
Beard,  Principal  of  the  School  of  Coal  Mining  of  the 
International  Correspondence  Schools,  and  Matthew 
D.  Mackie,  an  experienced  fire  boss  in  the  employ  of 
the  Delaware,  Lackawanna  and  Western  Company. 
It  is  a  sight  detector  of  simple  design  and  can  be 
used  in  almost  any  testing  lamp.  It  consists  of  an 
iron  or  brass  rod  so  bent  that  it  forms  two  parallel 
legs  of  any  required  lengthy  and  from  J  in.  to  i  in. 
apart.  The  two  ends  of  the  rod  are  soldered  to  a 
brass  ring  which  fits  down  over  the  burner  of  the 
lamp,  and  which  is  held  in  place  by  any  kind  of  a 
set-screw  or  clamp,  and  the  two  legs  extend  perpen- 
dicularly into  the  lamp  to  the  desired  height.  Strands 
of  fine  platinum  wire,  at  regular  distances,  are  stretched 
horizontally  from  one  leg  to  the  other.  This  makes 
a  miniature  ladder  with  brass  or  iron  sides  and  platinum 
wire  rounds.  The  lower  strand  is  arranged  at  such 
a  height  as  to  be  just  at  the  point  of  incandescence 
when  the  lamp  is  in  pure  air.  The  successive  strands 
above  this  are  arranged  at  such  heights  as  will  indicate 
the  percentage  of  gas,  if  that  is  desired,  or  less  accu- 
rately for  practical  testing  purposes,  to  show  danger 
points.  The  practical  value  of  the  device  lies  in 
the  latter  feature,  and  the  fact  that  it  readily  show.s 
the  relative  explosiveness  of  the  mine  air,  and  the 
fluctuation  in  the  amount  of  gas  present. 

This  device  is  shown  in  fig.  3. 

In  testing  for  gas,  a  reduced  flame  in  the  lamp  is 
used,  and  the  heights  of  the  wires  must  in  such  cases 
be  adjusted  accordingly,  and  they  will  be  equally 
as  effective  as  when  a  normal  flame  is  used. 

On  account  of  the  sensitiveness  of  the  platinum 
wire,  due  to  its  absorption  of  the  gas,  it  becomes 
incandescent  at  a  much  greater  height  than  is  reached 
by  the  flame.  In  the  use  of  a  flame  f  of  an  inch  in 
height,  the  strands  will  glow  brightly  to  a  height 
of  ij  in.  above  the  tip  of  the  luminous  flame  when 
two  per  cent,  of  gas  is  present. 

This  appliance  has  been  unanimously  endorsed 
by  the  Association  of  Fire  Bosses  of  the  D.,  L.  and  W. 
mines.  I  recently  saw  a  demonstration  of  its  action 
when  used  in  a  Davy  lamp  in  a  gaseous  atmosphere, 
and  I  was  particularly  attracted  by  the  positive, 
sharp  manner  in  which  the  incandescing  of  the  suc- 
cessive wires  indicated  the  increasing  percentages 
of  gas,  and  also  with  the  fact  that   the  lower  wires 
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were  brightly  incandesced   by  so  small  a  percentage  of 
^as  as  would  hardly  show  a  perceptible  cap  on  the  flame. 

FORMS    OF    THE    CLANNY    LAMP. 

There  are  as  many,  if  not  more,  forms  of  the  Clanny 
lamp  than  of  the  Davj'.  All  of  them  are,  as  in  the  case 
of  the  Davy,  simple  modifications  of  the  original 
lamp.  The  characteristic  feature  of  the  Clanny 
lamp  consists  in  the  substitution  of  a  strong  glass 
cylinder  for  the  lower  part  of  the  gauze  cylinder  of 
the  Davy  lamp.  In  other  respects  it  is  the  same 
as  the  Davy  lamp.  The  entry  of  the  air  in  the  Clanny 
lamp,  however,  takes  place  above  the  glass  cylindei 
(figs.  4  and  5),  the  entering  air  descending  inside  of 
the  lamp  to  the  flame.  This  gives  rise  to  conflicting 
descending  and  ascending  air-currents  within  the 
lamp,  which  often  produce  a  smoky  flame.  This 
feature  of  the  Clanny  lamp  impairs  its  illuminating 
power,  as  the  glass  cyUnder  becomes  smoked  and  the 
flame  itself  is  not  as  bright,  owing  to  insuiificient 
draft.  The  lamp  does  not  present  the  conditions 
favourable  for  testing  for  gas,  the  lamp  flaming  readily 
in  a  body  of  fire-damp,  and  the  flame  not  being  sensitive 
to  small  percentages  of  gas.  This  lamp  is  also  made 
in  brass  and  aluminum,  and  with  various  forms  of 
lock  fastenings  and  oil  vessels. 

The  unbonneted  Clanny  lamp  is  not  safe  in  a  current 
of  air  having  a  greater  velocity  than  8  ft.  per  second. 
One  improvement  which  tends  in  a  slight  degree 
to  obviate  this  fault,  is  a  small  iron  or  copper  shield, 
about  I  in.  in  width,  surrounding  the  lower  part  of 
the  gauze  immediately  above  the  glass  cylinder. 
While  this  is  a  sUght  improvement,  it  is  not  as  eflecti%-e 
as  the  bonnet,  which  completely  covers  the  gauze 
cylinder,  except  that  means  are  left  for  the  egress 
of  the  products  of  combustion  near  or  at  the  top. 

THE    WOLF    LAMP. 

The  Wolf  lamp  is  one  which  has  met  with  practically 
unanimous  approval  from  mine  managers  both  in 
this  country  and  in  Europe.  It  is  the  invention 
of  Mr.  C.  Wolf,  of  the  firm  of  Friemann  and  Wolf, 
of  Zwickau,  in  Saxony.  This  lamp  is  shown  in  figs. 
6,  7  and  8.     It  was  evolved  from  the  Clanny  lamp. 

The  chief  characteristics  of  this  lamp  are:  (i) 
The  adaptation  of  the  oil  cylinder  for  burning  naphtha, 
thereby  greatly  increasing  the  illuminating  power 
and  the  sensitiveness  of  the  flame  ;  (2)  the  introduction 
of  an  ingenious  igniting  arrangement,  which  permits 
the  miner  to  relight  the  lamp  without  danger  in  case 
the  flame  is  either  accidentally  extinguished  or  has 
been  extinguished  by  gas  burning  inside  the  gauze  ; 
(3)  a  magnet  lock  or  fastening  which  prevents  any 
tampering  with  the  lamp  by  the  miner.  The  lock 
can  only  be  opened  by  the  use  of  a  very  strong  and 
heavy  magnet  at  the  surface  or  lamp  station. 

At  first  the  ideaof  the  use  of  so  volatile  an  illuminant 
as  naphtha  prejudiced  many  mining  men  against 
tliis  lamp ;  but  the  method  of  using  the  naphtha, 
and  the  use  of  an  automatic  lamp  filler  overcomes 
all  the  objections.     The  naphtha  in  the  oil  chamber 
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is  held  in  an  absorbent  material,  and  the  flame  is  feil 
from  the  volatile  gas  arising  therefrom.  The  flame 
is  a  particularly  bright  one,  and  has  about  double  the 
candle-power  of  the  best  safety  lamps  of  other  types. 
The  cost  of  the  naphtha  is  about  one-quarter  that 
of  the  oil  used  in  other  lamps.  The  Wolf  lamp  is 
essentially  a  working  lamp,  and  is  not  intended  for 
testing  purposes.  It  will  show  the  presence  of  gas 
in  the  air  when  the  percentage  is  as  low  as  one  per 
cent.,  but  it  will  invariably  go  out  before  the  mi.xture 
of  gas  and  air  reaches  the  explosive  point. 

The  manner  in  which  the  lamp  takes  its  air  is  shown 
in  iig.  7.  It  enters  in  a  tortuous  way  through  port- 
holes below  the  flame,  passing  through  a  gauze  ring 
before  it  enters  the  lamp,  and  the  products  of  com- 
bustion find  egress  from  the  top  of  the  double  conical 
gauze  chimneys,  as  shown  by  the  arrows.  The  gauze 
chimneys  are  protected  by  a  bonnet,  which  com- 
pletely surrounds  and  extends  above  them.  This 
bonnet  is  fluted  and  contains  a  number  of  port-holes, 
which  are  so  arranged  that  an  air  current  blowing 
against  the  lamp  cannot  find  direct  ingress.  The 
thumb-screw,  by  means  of  which  the  igniter  is  operated, 
is  shown  at  A,  and  the  magnetic  lock  at  B.  This 
lamp  has  been  proved  capable  of  withstanding  an 
air  current  with  a  velocity  tf  more  than  59  ft.  per 
second.  Its  value  as  a  safe  lamp  is  attested  by  mine 
officials  and  mine  inspectors,  and  it  is  so  highly  esteemed 
that  the  Bituminous  Mine  Law  of  Pennsylvania, 
which  formerly  strictly  prohibited  the  taking  of  volatile 
oil  into  a  bituminous  mine  in  Pennsylvania,  was, 
at  the  request  of  mine  officials  and  mine  inspectors, 
amended   in    1901    to   read  ;     "  No   volatile   oil,   excef> 
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ivhen    used  in   approved  safely  lamps,    shall   be   taken 
into  any  mine,"  etc. 

These  lamps  are  made  of  various  metals,  including 
aluminum  alloy,  the  latter  material  making  an  exceed- 
ingly light-weight  lamp. 

THE    WOLF-STUCHLIK    LAMP. 

Messrs.  Friemann  and  Wolf  have  just  placed  on  the 
European  market  a  new  lamp  known  as  the  Wolf- 
Stuchhk  lamp.  This  lamp  retains  the  general  form 
of  the  Wolf  lamp  shown,  but  the  oil  chamber,  instead 
of  being  constructed  for  the  use  of  naphtha,  is  con- 
structed as  an  acetylene  lamp.  This  lamp  will  give 
a'  light  equivalent  to  7  candle-power,  as  against  i",; 
candle-power  of  the  best  oil-burning  safety  lamps, 
and  the  i  candle-power  of  the  Wolf  naphtha  lamp. 
There  is  a  horizontal  reflector  affixed  to  this  lamp, 
which,  when  so  desired,  reflects  the  light  against  the 
roof ;  the  upper  frame  of  the  lamp  and  the  handle 
by  which  it  is  carried  being  so  arranged  as  not  to 
interfere  with  the  rays  of  light.  That  it  gives  increased 
light  without  increased  danger,  and  that  by  its  use 
the  mine  roof  can  be  inspected,  are  features  of  great 
value. 

THE     MARSAUT    LAMP. 

The  Marsaut  lamp  is  similar  to  the  bonneted  Clanny 
lamp  in  every  respect,  but  is  supplied  with  three 
gauze  chimneys  as  shown  in  figs.  9  and  10.  It  is  a 
peculiarly  strong  lamp  in  this  respect,  as  the  security 
against  explosions  of  gas  within  the  lamp  is  thereby 
increased.  This  lamp  is  often  extinguished  in  an 
explosive  mixture  by  the  force  of  the  explosion  within 
itself.  It  gives  a  good  light  and  is  a  good  lamp  for 
the  working  miner.  The  Marsaut  lamp  has  been 
Improved  by  the  addition  of  a  deflector  known  as 
Howat's  deflector.  This  consists  of  an  annular  ring 
placed  about  i  in.  above  the  top  of  the  glass  cylinder, 
and  so  as  to  fill  the  annular  space  between  the  bonne  t 
and  the  gauze.  Resting  on  top  of  the  cj-linder,  and 
e.xtending  almost  up  to  this  annular  ring,  is  a  metal 
diaphragm  which  serves  to  deflect  the  entering  air 
down  upon  the  flame.  This  greatly  increases  the 
illuminating  power  of  the  lamj), 

THE    MUESELER   LAMP, 

i^In^thc  Mueseler  lamp  (fig.  n),  the  attempt  was 
tirst^made  to  increase  the  draft,  and  thereby  improve 
the  illuminating  power  and  prevent  smoking.  The 
lamp  is  provided  with  a  central  conical  tube  or  chimney, 
d,  of  sheet  iron,  held  in  position  by  a  horizontal  per- 
forated diaphragm  of  sheet  iron,  e  c,  at  the  junction 
of  the  gauze  and  glass  cylinders.  Air  enters  the  lamp 
through  the  gauze,  a  a,  and,  passing  through  the 
perforations  of  the  diaphragm,  e  e,  is  drawn  down 
under  the  expanded  mouth  of  the  central  chimney 
in  close  ])roximity  to  the  flame,  and  passes  out  of  the 
chimney  and  through  the  gauze,  b  b.  The  draft 
of  the  chimney  materially  increases  the  illuminating 
power  of  the  lamp,  while  the  central  tube  adds  very 
largely  also  to  the  security  of  the  lamp  against 
currents  and  inner  explosions,  the.  latter  seldom  being 


communicated  outside  of  the  lamp.  It  is  not  a  lamp 
adapted  to  the  detection  of  gas,  but  it  is  reported 
to  have  safely  withstood  a  current  of  100  ft.  per  second. 
It  does  not  flame  as  quickly  as  the  Clanny  lamp. 
This  lamp  is  made  with  or  without  a  bonnet. 

THE    ASHWORTH  LAMP. 

The  Ashworth  lamp  has  the  flame  surrounded 
by  a  conical  glass  chimney,  which  at  the  top  fits  into 
a  brass  cap  surmounted  by  a  single  gauze  about  i|-  in. 
in  height,  also  conical  in  shape.  This  gauze  is 
surrounded  by  a  brass  cylinder  which  is  conical  at 
the  top  and  open.  The  entire  upper  part  is  encased 
by  a  brass  shield  perforated  on  the  sides  and  top. 
The  air  and  mine  gases  enter  through  these  perfora- 
tions, pass  down  through  the  standards  connecting 
the  brass  shield  and  the  lower  part  of  the  lamp,  then 
through  a  narrow  gauze  about  ^  in.  high,  placed 
directly  beneath  the  glass  chimney,  and  into  the  flame 
of  the  lamp.  The  hollow  standards  also  have  openings 
at  the  bottom,  which  are  ordinarily  kept  closed  by 
a  slide,  but  the  slides  may  be  raised  and  the  air  thus 
taken  from  a  point  near  the  base  of  the  lamp. 

THE    GRAY    LAMP. 

The  Gray  lamp  is  a  Clanuy  lamp  with  the  wire 
gauze  of  the  upper  half  of  a  Clanny  replaced  by  a 
soUd  metal  chimney,  which  opens  into  a  low  cylindrical 
space  surrounded  by  a  wire  gauze.  The  top  of  the 
lamp  is  perforated  and  protected  by  a  horizontal 
wire  gauze.  .;  All  of  the  air  enters  from  the  extreme 
topmost  Jpointof^the  lamp,  and  is  then  led  through 
four  hollow  standards  connecting  this  top  chamber 
with  the  base  of  the  lamp  into  the  combustion  chamber 
below  the  flame. 

THE  ASHWORTH-HEPPLEWHITE-GRAY  LAMP. 

The  Ashworth-Hepplewliite-Gray  lamp,  shown  in 
fig.  12,  is  an  improved  combination  of  the  Ashworth 
and  Gray  lamps.  It  is  one  of  the  best  and  most 
convenient  of  the  lamps  for  testing  for  gas.  When 
the  lamp  is  being  used  for  testing,  the  air  enters  the 
tops  of  the  four  standards,  a  a,  and  passing  down 
through  the  standards,  enters  the  lamp  below  the 
flame,  thereby  producing  the  best  conditions  for 
yielding  a  good  gas  cap.  The  glass  chimney,  e  e, 
tapers  toward  the  top,  and  the  same  conical  shape 
is  also  given  to  the  gauze  chimney,  g,  wliich  is  bonneted 
as  shown.  The  conical  shape  of  the  glass  assists 
the  upward  diffusion  of  the  light,  and  makes  the 
inspection  of  the  roof  easier,  while  the  same  shape 
in  the  gauze  chimney  renders  the  lamp  more  safe  and 
secure  against  an  inner  explosion  of  gas  being  com 
municated  outside  of  the  lamp.  The  air  being  drawn 
into  the  lamp  through  the  top  of  the  standards  makes 
it  possible  with  this  lamp  to  detect  a  thin  stratum 
of  gas  near  the  roof.  When  not  in  use  for  testing, 
the  air  may  be  admitted  at  the  bottom  of  the  standards, 
at  b  h,  by  moving  a  little  shutter  that  closes  them. 

The  wick  of  this  lamp,  when  at  a  normal  height, 
furnishes  a  flame  of  great  illuminating  power.     When 
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lowered  by  a  fine  screw  adjustment,  the  flame  becomes 
blue  and  non-luminous,  and  does  not  interfere,  there- 
fore, with  the  easy  observation  of  a  pale  cap. 

THE    PIEUER    LAMP. 

The  Pieler  lamp,  shown  in  figs.  13,  14  and  15,  has  a 
gauze  similar  to  a  Davy  lamp,  but  burns  alcohol 
instead  of  oil.  In  its  form,  the  gauze  is  bonneted 
by  a  sheet-iron  bonnet,  the  gas  caps  being  observed 
through  a  glass  window.  Tliis  window  is  very  apt 
to  become  dimmed  with  smoke  and  moisture,  thus 
impairing  the  observance  of  the  caps.  A  shield,  c, 
surrounds  the  flame,  which  is  adjusted  so  that  its 
tip  does  not  extend  above  the  top  of  the  shield. 

This  lamp  was  designed  by  the  inventor  to  yield 
a  standard  flame  which  would  always  present  a  certain 
height  and  volume,  and  yield  flame  caps  of  a  uniform 
height  for  given  percentages  of  gas.  The  following 
table  was  prepared  by  him  to  show  the  percentage 
of  gas  corresponding  to  ditterent  heights  of  flame 
caps,  measured  from  the  top  of  the  shield,  c  : — 
1  per  cent,  of  gas  yields  a  cap  1-25  in.  high. 
I  per  cent,  of  gas  yields  a  cap  200  in.  high. 

I     per  cent,  of  gas  yields  a  cap  3'50  in.  high. 

li  per  cent,  of  gas  yields  a  cap  475  in.  high. 

if  per  cent,  of  gas  cap  reaches  the  top  of  the  lamp_ 
and  beyond  this  percentage  of  gas  the  lamp  fills  with 
flame. 

The  lamp  flames  easily  in  a  mixture  containing 
more  than  ij  per  cent,  of  gas,  and  is,  therefore,  dan- 
gerous, requiring  great  care  and  caution  in  its  use. 
Any  variation  in  the  strength  of  the  alcohol  varies 
the  height  of  the  flame,  which  is,  therefore,  not  strictly 
a  standard  flame. 


THE     DICK    LAMP. 

The  Dick  lamp  is  another  of  the  various  forms 
of  the  Clanny  lamp  which  have  been  introduced. 
The  features  of  this  lamp  are  the  insertion  of  a  rim 
of  brass  or  zinc  in  the  upper  portion  of  the  steel  bonnet, 
for  the  purpose,  it  is  claimed,  of  reducing  the  conductive 
power  of  the  bonnet  and  coohng  the  lamp.  Another 
essential  feature  of  this  lamp  consists  in  the  tangential 
position  of  the  port-holes  by  which  air  enters  the 
lamp  through  the  bonnet.  There  are  several  rows 
of  these  port-holes  extending  around  the  bonnet  and 
also  the  brass  ring  mentioned  above.  There  is  also 
a  circular  air  box  immediately  above  the  glass  cyUnder, 
which  is  constructed  to  admit  the  air  into  the  lamp 
through  a  separate  gauze.  Tliis  air  supplies  the  flame 
of  the  lamp,  while  the  air  entering  through  the  tan- 
gential port-holes  in  the  bonnet  serves  the  purpose 
of  cooling  the  gauze  chimney.  It  has  never  come 
into  general  use.  The  Derbyshire  Clanny  lamp  differs 
from  the  ordinary  bonneted  Clanny,  only  in  having 
a  small  inner  bonnet  at  the  top  of  the  lamp  for  the 
more  thorough  protection  of  the  openings  at  Jhe  top 
of  the  outer  bonnet.  The  Garforth  lamp  is  another 
type  of  the  bonneted  Clanny,  from  wliich  it  differs 
in  no  essential  particular. 

THE     MAUCHLINE     LAMP. 

The  MauchUne  lamp  is  a  simple  unbonneted  Clan  ny 
in  wliich  the  glass  cyUnder  is  replaced  by  a  strong 
convex  lens  in  one  side  of  the  lamp,  wl^ile  a  reflector 
is  placed  in  the  opposite  side.  Between  these,  upon 
either  side  of  the  lamp,  are  small  circular  openings 
for  the  entrance  of  air,  protected  by  gauze,  s  It  was 
designed  for  use  in  making  mine  surveys,  but  has  only 
been  used  to  a  limited  extent. 
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There  are  numerous  modifications  of  the  Clanny 
and^Davy  lamps,  designed  for  the  mse  of  fire-bosses , 
besides  those  already'  mentioned   and  described.     As 


they  have  not  won  even  partial  approval  from  mine 
officials,  the  writer  does  not  think  it  well  to  enter 
into  descriptions  of  them.  In  the  collection  of  lamps 
they  are  simply  curiosities. 

THE     MARSHALL    LAMP. 

Tlie  Marshall  lamp  has  a  conical  bonnet,  inside  of 
which  is  a  single  gauze,  this  gauze  being  surrounded 
at  the  bottom  by  a  second  gauze  and  being  connected 
at  the  bottom  and  on  the  inside  to  a  metal  deflector. 
The  glass  part  of  the  lamp  is  entirely  similar  to  the 
Clanny.  Surrounding  the  glass  chimney  are  five 
upright  standards,  one  of  which  is  movable  up  and 
down  ;  by  moving  it  downward,  the  upper  part  of 
the  lamp  can  be  locked  to  tlie  oil  chamber,  and  tlien 
by  means  of  a  hasp  and  staple  the  parts  of  the  lamp 
are  still  further  locked. 

THE    CLIFFORD    LAMP. 

The  Clifford  lamp  has  a  double  bonnet,  which  is 
perforated  to  admit  air.  The  lower  part  of  the  lamp 
very  closely  resembles  the  ordinary  Clanny  ;  but 
above  the  flame,  and  in  place  of  the  inclined  metal 
chimney  of  the  Mueseler  lamp,  is  a  bell-shaped  glass 
cliiiimey,  like  the  lewer  part  of  an  Argand  chimney. 
This  fits  into  a  metal  tube,  about  which,  at  its  con- 
nection with  the  Argand  chimney,  is  a  double  gauze, 
which  completely  insulates  the  flame  chamber.  This 
metal  chimney  opens  at  the  top  into  a  cylindrical 
chamber,  which  has  a  small  opening  at  its  top  and 
across  which  is  a  gauze. 


THE    COSSET     LAMP 

The  Cosset  lamp  is  a  form  of  the  Mueseler  lamp, 
manufactured  in  France.  In  the  ring,  in  which  tlit- 
lower  ends  of  the  standards  rest,  is  a  series  of  depres- 
sions or  notches.  A  pin  projects  from  the  upper 
rim  of  the  oil  cup,  and  this  pin  is  forced  upward  by 
a  spring,  but  it  can  be  withdrawn  by  turning  a  scr.ew 
at  the  bottom  of  the  oil  vessel.  This  same  screw 
also  lowers  the  wick,  so  that  when  the  pin  is  being 
withdrawal  the  wick  is  also  being  screwed  down  so 
low  that  the  light  will  be  extinguished.  Desiring 
to  use  the  lamp,  the  wick  and  pin  are  raised  by  turning 
the  screw  at  the  bottom  of  the  oil  vessel.  The  wick 
is  lighted  and  the  oil  cup  is  then  screwed  into  the 
top  part  of  the  lamp.  It  cannot  be  unscrewed  as 
long  as  it  is  burning,  because  the  projecting  pin  in 
the'^oil  vessel  catches  in  the  depressions  previously 
mentioned,  which  act  like  a  ratchet,  and  to  with- 
draw this  pin  also  withdraws  the  wick  and  extinguishes 
the  light. 

The  New  Type  Cosset  lamp  is  a  two-gauze  Marsaut 
lamp  of  French  manufacture.  The  upper  rim  of 
the  oil  vessel  has  teeth  which  form  a  rack.  The 
glass  cyUnder  of  the  lamp  is  surrounded  by  six  standards. 
One  of  these  standards  is  hollow  and  can  be  detached 
from  the  lamp.  At  either  end  of  the  detachable 
standard  are  projecting  pins  forced  outward  by  springs 
within.  One  of  these  projections,  when  the  standard 
is  upon  the  lamp,  passes  down  through  the  lower 
ring  surrounding  the  glass  and  rests  upon  the  rim 
of  the  oil  cup.  The  upper  projection  contains  a 
small  hole,  and  this  hole  extends  above  the  upper 
rim,  which  holds  the  standards.  When  the  lamp 
is  to  be  used  the  movable  standard  is  placed  in  position, 
the  wick  ignited,  and  the 
oil  cup  screwed  into  the 
body  of  the  lamp.  A  lead 
plug  is  then  placed  through 
the  hole  in  the  upper  pro- 
jection of  the  movable 
standard.  In  this  condition 
the  lamp  cannot  be  opened, 
because  the  lead  plug  in  the 
upper  end  prevents  that 
projection  from  being  de- 
pressed, so  the  standard 
can  be  entirely  removed, 
and  until  that  is  done  the 
lower  projection  catches 
upon  the  teeth  of  the  rack 
on  the  oil  vessel  and  pre- 
vents the  latter  from  being 
turned. 

THECAMBESSEDES  LAMP. 

The  Cambessedes  lani|> 
is  also  a  iFrench]  lamp, 
having  a  broad;  circular 
base,  hollow  standards  like 
the  y\shworth-Hepplewlute 
lamp,  and  an  .\rgand  burner  c 
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like  the  Picler.  An  extra  oil  reserv.nr  extends  half 
way  around  the  glass  cylinder.  This  oil  vessel  is 
made  of  a  light-coloured  metal,  and  the  side  turned 
toward  the  flame  is  polished  so  as  to  act  as  a  reflector. 
A  circular  disk  of  gauze  fits  over  the  top  of  the  hollow 
standards,  and  is  held  in  place  by  a  circular  plate, 
through  the  centre  of  which  a  conical  chimney  is 
passed  to  within  an  inch  or  so  of  the  wick.  This 
chimney  is  surrounded  by  the  usual  cylinder  of  gauze, 
which  extends  to  the  top  of  the  lamp.  The  air  is 
always  admitted  through  the  circular  disc  of  gauze 
at  the  top  of  the  standards,  passing  down  through 
them  and  up  into  the  flame.  The  wick  is  raised 
and  lowered  by  turning  a  thumb-screw  at  the  side 
of  the  oil  vessel.  A  wire  passes  through  the  bottom 
of  the  oil  vessel  to  the  wick,  to  remove  from  the  latter 
all  charred  particles  that  adhere  to  it.  This  wire  is 
held  in  its  highest  position  by  means  of  a  hooked 
piece  of  metal  soldered  to  the  bottom  of  the  oil  vessel, 
under  which  the  bent  end  of  the  wire  is  slipped.  This 
prevents  it  from  sliding  down  and  becoming  bent 
when  the  lamp  is  set  down,  a  dilificulty  experienced 
with  the  wire  "  pickers  "  for  raising  and  lowering 
the  wicks,  which  are  common  in  so  many  kinds  of 
lamps. 

OILS. 

All   the  lamps  described  above,  with  the  exception 

of   the    Ashworth-Hepplewhite-Gray,    the    Pieler,    and 

the     Wolf    lamps,   are    constructed    to    burn   either 
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vegetable  or  seal  oils.  Light  mineral  oils  are  burned 
in  the  three  exceptions. 

According  to  the  English  Mine  Commission,  the 
safest  oils  to  use  are  vegetable  oils,  such  as  rape, 
(made  from  rape  seed)  and  colza  (made  from  cabbage 
seed)  and  seal  oil.  None  of  these  are  explosive.  Petro- 
leum used  alone  is  liable  to  explode,  and  should  be 
avoided. 

In  point  of  brilliancy,  the  flame  of  a  lamp 
burning  seal  oil  is  superior  to  one  burning  either 
rape  or  colza  oil,  and  the  wick  is  less  Uable  to  become 
charred. 

By  addition  of  one  part  of  petroleum  to  two  parts 
of  rape-seed  oil  the  light  is  increased. 

Many  of  the  oils  in  common  use  in  safety  lamps 
have  a  tendency  to  incrust  the  wick  and  thereby 
lower  the  flame.  Petroleum  or  benzine  added  to  the 
oil  reduces  this  tendency  and  yields  a  better  flame 
for  testing  purposes.  Alcohol  yields  a  hotter  and  less 
luminous  flame  and  a  much  higher  cap.  In  some 
cases,  a  hydrogen  flame  has  been  used  for  testing 
purposes.  The  hydrogen  is  compressed  into  a  small 
steel  cylinder  attached  to  the  lamp,  and  is  burned  in 
the  lamp  at  the  mouth  of  a  small  tube.  This  apparatus 
gives  a  standard  flame  for  testing,  but  it  cannot  always 
be  conveniently  obtained. 

Figs.  16  and  17  show  respectively  the  Clowes  lamp 
and  the  Chesneau  testing  lamp. 

Read  before  the  Franklin  Institute. 


THE    GALVESTON    SEA    WALL. 


THE  November  issue  of  the  American  Review  of 
Ri-vieirs  has  a  short  but  interesting  account  of  the 
great  sea-wall  which  is  being  built  to  protect  the  city  of 
Galveston,  Texas.  In  September  igoo,  a  disastrous  storm 
swept  over  the  island  causing  heavy  loss  of  life  and 
property.  The  citizens  faced  the  situation  with  remark- 
able grit  and  enterprise,  declining  to  change  the  locality 
of  GaK-eston,  and  determining  to  defend  the  city  instead 
with  a  sea-wall  nearly  18,000  feet  in  length.  This  skirts 
the  shoie  of  the  island  in  front  of  the  most  exposed 
portion  of  the  city.  Its  top  is  three  feet  above  the 
highest  point  reached  by  the  water  in  the  storm  of  1900. 
Here  the  wall  is  five  feet  in  width,  gradually  extending 
to  sixteen  feet  on  the  bottom.  It  is  concaved  on  the  side 
exposed  to  the  Gulf,  in  order  to  minimise  the  force  of 
the  waves  ;  hut  an  additional  barrier  is  provided  in  what 
is  called  "rip-rap"  work,  composed  of  blocks  of  granite 
laid  along  the  water  face  of  the  wall.  This  formation  is 
twenty-seven  feet  in  width,  and  the  stone  is  piled  to  a 
height  ranging  froin  three  to  live  feet  above  the  siui'ace 


of  the  water.  When  it  is  stated  that  some  of  the  single 
blocks  weigh  a  ton  apiece,  an  idea  of  the  massiveness  of 
this  protection  can  be  gained,  while  special  care  has  been 
taken  to  prevent  the  wall  from  being  undermined,  since 
the  island  is  composed  so  largely  of  sand. 

Before  it  was  laid  a  foundation  was  made  by  driving 
wooden  piles  through  the  sand  into  the  clsy  formation 
which  exists  below  it.  To  the  piling  was  fastened  a  face 
of  heavy  planks,  also  driven  down  to  the  clay.  A  trench 
three  feet  deep  was  excavated  back  of  the  planking,  which 
vi-as  filled  with  concrete,  and  upon  this  blocks  of  the  same 
material  laid  to  form  the  wall  proper,  the  material  being 
manufactured  by  special  machinery  on  the  spot  and 
moulded  into  the  proper  size  and  shape. 

To  further  strengthen  the  wall,  the  shore  back  of  it  is 
being  filled  in  with  earth  and  stone  to  a  depth  of  two 
hundred  feet  and  those  in  charge  of  the  improvement  have 
taken  advantage  of  this  to  form  an  ornamental  feature 
wbich   will   be  one   of   the   greatest    attractions  of  the 


THE  HANUFACTURE  AND  USE  OF  CONCRETE. 

A.    LEGG,    M.Inst.C.E. 

The  present  article  is  largely  devoted  to  Portland  cement.  The  author  discusses  tests  for 
fineness  of  grinding,  specific  gravity,  strength,  hydraulicity,  speed  of  setting,  and  soimdnes?.  In 
the  following  article,  consideration  will  be  given  to  good  hydraulic  limes,  such  as  may  be 
produced  locally. — Ei). 


A  T  first  sight  the  making  of  concrete  appears  to  be 
■**-  one  of  the  simplest  operations  which  the  engineer 
•can  be  called  upon  to  undertake,  simply  the  throwing 
together  into  a  compact  mass  of  fragments  of  rock  or 
other  material  and  binding  them  together  by  some 
cementing  substance.  But  experience  shows  that 
it  is  an  operation  the  perfect  conditions  of  which  are 
not  always  understood,  and  still  less  often  put  into 
practice,  and  it  is  safe  to  assert  that  a  large  proportion 
of  the  concrete  made  is  very  far  from  what  it  ought 
to  be. 

I  shall  for  convenience  throughout  this  paper,  refer 
to  the  cement  and  sand,  or  other  cementing  mortar  as 
the  matrix,  and  the  broken  rock,  gravel  or  other  similar 
material  used  as  the  aggregates. 

EARLY     USERS     OF     CEMENT. 

The  use  of  concrete  as  a  building  material  is  a  very 
ancient  practice,  and  many  structures  of  great  age 
standing  in  various  parts  of  the  Old  World  testify 
to  the  skill  of  the  ancient  builders  in  its  use.  In 
Britain  are  many  ruined  Roman  fortresses  which, 
but  for  the  excessive  zeal  of  Oliver  Cromwell,  might 
still  have  been  standing  in  almost  as  good  condition 
as  on  the  day  when  the  workmen  left  them.  The 
cement  used  in  these  early  times,  and,  indeed,  until 
the  early  part  of  the  nineteenth  century  was  lime — 
sometimes  a  weak  fat  lime,  but  oftener  a  more  or  less 
hydrauhc  Ume.  The  conditions  governing  its  hydrau- 
licity were  probably  little  understood,  but  observation 
and  experience  had  shovra  that  certain  limestones 
produced  lime  having  hydrauhc  properties,  superior 
to  that  produced  from  other  stones,  and  they  had 
gradually  come  to  be  marked  and  used  by  preference 
where  hydraulic  properties  were  required. 

PORTLAND     CEMENT. 

It  was  not,  however,  until  the  early  part  of  the 
nineteenth  century  that  any  systematic  investigation 
was  made  regarding  the  conditions  producing  hydrau- 
licity in  lime,  which  investigations  culminated  about 
1830  in  the  invention  of  Portland  Cement. 

.4bout  that  time  was  beginning  an  era  of  great 
activity  in  civil  engineering.  The  construction  of 
canals  and  roads  throughout  Britain  and  other  Euro- 
pean countries,  the  invention  of  the  steam  engine, 
and  the  subsequent  development  of  railway  con- 
struction, and  later  the  systematic  construction  if 
water  and  drainage  works,  have  all  contributed  to  the 
increased  demand  for  a  good  hydraulic  1 


It  is  only  within  the  last  thirty  years  or  so,  however, 
that  Portland  Cement  has  begun  to  be  used  to  anv 
great  extent,  and  during  that  period  the  uses  to  which 
it  has  been  put  by  the  engineer  have  been  ever  in- 
creasing. Beginning  with  its  cautious  adoption  for 
the  backing  up  of  brickwork  or  masonry  facings, 
increasing  knowledge  and  experience  of  its  properties 
have  led  the  engineer  to  the  constantly  increasing  use 
of  this  material  until  now  he  does  not  hesitate  to  use 
it,  when  properly  prepared,  as  a  fit  and  proper  sub- 
stance, not  only  for  backing  but  also  for  the  facing 
of  his  structures,  deeming  it  capable  of  resisting  the 
action  of  the  elements  even  in  the  most  exposed 
situations. 

THE     CHEMISTRY     OF     CEMENT. 

I  do  not  propose  to  occupy  too  much  space  by  going 
into  the  chemistry  of  the  subject,  but  it  may  be  useful 
to  point  out  briefly,  the  difference  between  pure 
lime,  commonly  called  fat  lime,  and  hydraulic  limes 
and  cements. 

Ordinary  Ume  is  produced  by  burning  or  roasting 
marble  chalk,  or  some  other  pure  form  of  limestone. 
During  the  "  burning,"  carbonic  acid  is  driven  off, 
and  more  or  less  pure  Ume,  "calcium  monoxide," 
remains.  This  combines  very  readily  with  water, 
falling  to  a  white  powder  called  "  slaked  lime,"  which, 
when  mixed  with  sand,  forms  the  ordinary  Ume  mortar 
used  in  building  construction.  Such  mortar  sets 
simply  by  drying — a  purely  mechanical  process — never 
attains  any  great  degree  of  strength,  and  is  not  able 
to  withstand  the  continued  action  of  water. 

It  is  true  that  a  certain  chemical  action  afterwards 
takes  place,  due  to  the  absorption  of  carbonic  acid 
from  the  atmosphere,  whereby  a  harder  skin  of  car- 
bonate of  lime  is  formed,  which  resists  the  action  of 
water  ;  but  this  is  merely  superficial,  penetrating  into 
the  substance  of  the  mortar  with  extreme  slowness. 
When  air  is  excluded  this  action  does  not  take  place, 
hence  the  unsuitability  of  fat  lime  concrete  for  work 
underground  or  underwater. 

HYDRAULIC     LIMES. 

Hydraulic  limes  are  produced  by  a  similar  process 
of  burning  less  pure  forms  of  limestone  containing 
besides  the  calicum  also  siUca  and  alumina.  The 
resulting  Ume,  when  slaked  with  water,  gives  a  com- 
pound silicate  of  lime  and  alumina,  which  sets,  not 
mechanically  like  the  fat  lime,  but  by  crystallisation, 
forming   a   substance   unacted   upon   by   water.     Such 
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ume  is  usually  ground   finely  before  being  slaked  by 
water. 

Now  Portland  cement  is  a  hydraulic  lime  in  which 
the  proportions  of  calcium,  silica  and  alumina,  instead 
of  being  accepted  as  they  are  found  to  be  thrown 
together  by  nature  in  certain  limestone  rocks,  are 
accurately  determined  by  the  chemist  in  the  degree 
best  suited  for  the  production  of  the  particular  proper- 
ties which  the  engineer  demands,  and  so  make  it 
possible  to  produce  always  an  exact  uniformity  of 
composition. 

TESTING     REQUIREMENTS. 

It  is  not  intended  to  enter  into  a  discussion  of  the 
proportions  of  the  various  ingredients  necessary  to 
produce  the  best  results,  nor  of  the  best  chemical 
composition  for  the  resulting  cement.  I  am  well 
aware  that  many  engineers,  in  order  to  obtain  the 
quality  of  Portland  cement  which  they  require,  are  in 
the  habit  of  specifying  that  a  chemical  analysis  of  the 
cement  shall  reveal  a  particular  composition.  This 
I  do  not  consider  desirable.  Unless  he  is  an  expert 
chemist,  not  only  in  a  general  sense,  but  a'so  par- 
ticularly with  regard  to  the  manufacture  of  Portland 
cement,  the  engineer  will  do  well  to  leave  the  chemical 
composition  to  the  manufacturer.  He  may,  however, 
with  advantage,  demand  tj  be  supplied  with  an 
analysis  of  the  cement  by  some  chemist  of  repute, 
which  will  have  a  beneficial  efiect  in  inducing  the 
manufacturer  to  send  out  such  a  cement  as  will  be 
approved  by  the  chemist  expert,  and  such  analysis 
wiU  also  be  useful  to  the  engineer  for  future  reference 
and  comparison. 

He  may  also,  if  he  feels  sufficient  confidence  in  his 
knowledge  of  the  subject,  demand  that  certain  of  the 
constituents,  as  the  lime,  silica  and  alumina,  shall 
not  exceed  certain  percentages.  Excess  of  hme  being 
liable  to  cause  blowing  after  setting,  and  excess  of 
silica  and  alumina  to  give  weak  cement.  Further 
than  this,  I  consider  the  engineer  should  not  go. 
The  properties  of  the  cement  which  the  engineer 
may.  and  which  it  is  his  duty  to  insist  upon  in  order 
to  obtain  uniformly  sound  cement,  are  such  as  he  is 
able  himself  to  test  by  simple  mechanical  means. 
These  properties  he  is  to  insure  by  imposing  and 
strictly  adhering  to  certain  mechanical  tests.  Chief 
amongst  them  are  the  following  : — 

(i)  Fineness  of  grinding;  (2)  weight  or  specific 
gravity  ;  (3)  strength  ;  (4)  hydrauhcity  ;  (5)  speed  of 
setting  ;    (6)  soundness. 

FINENESS     OF     GRINDING. 

This  is  of  the  utmost  importance.  It  affects  the 
weight,  the  speed  of  setting,  and  last  but  not  least 
the  economic  value  of  the  cement. 

I  can  well  remember  when  a  cement  about  90  per 
cent,  of  which  passed  a  sieve  of  2,400  meshes  to  the 
square  inch,  was  considered  a  finely  ground  cement, 
and  when  even  90. per  cent,  passing  a  1,600  mesh  was 
not  an  uncommon  specification  for  fineness.  Now 
the.same  percentage  applied  to  a  5,625  mesh  is  an 
ordinary  requirement,  and  I  am  convinced  that  before 


long  we  shall  require  that  at  least  90  per  cent,  shal 
pass  a  sieve  of  10,000  meshes  to  the  inch. 

Coarse  grains  in  a  cement  are  at  the  time  when  it 
is  used  equivalent  to  so  much  sand  as  they  have  little 
or  no  cementitious  value.  Later  on  they  may  possibly 
have  an  actually  pernicious  action,  for  it  is  extremely 
likely  that  these  grains,  having  resisted  the  action  of 
the  water  for  a  time  may,  after  the  surrounding  cement 
has  already  set,  continue  to  be  slowly  acted  upon, 
undergoing  a  slaking  process,  which  may  be  accom- 
panied by  sufficient  expansion  to  materially  weaken 
or  even  rupture  the  work. 

No  definite  degree  of  coarseness  appears  yet  to 
have  been  determined  beyond  which  the  grains  cease 
to  be  of  value  as  cement,  but  certainly  grains  which 
will  not  pass  a  sieve  of  2,500  meshes  to  the  square 
inch  are  worthless,  and  should  be  rejected. 

SPECIFIC    GRAVITY. 

The  weight  per  cubic  foot  is  usually  looked  upon  as 
being  a  test  of  the  thoroughness  of  burning.  Certainly 
the  weight  of  the  clinker  increases  with  the  degree  of 
burning,  but  as  the  weight  of  the  cement  varies  also 
with  the  degree  of  fineness  of  the  grinding,  this  latter 
factor  must  always  be  taken  into  account  in  judging 
the  weight.  It  would  be  absurd  to  specify  a  very  high 
weight  with  very  fine  grinding.  For  a  cement  90 
per  cent,  of  which  passes  a  5,625  mesh  of  112  lb.  per 
striked  bushel  is  the  highest  weight  that  should  be 
imposed. 

The  specific  gravity  would,  however,  at  all  times  be 
a  more  rehable  test  than  the  weight.  3'i  to  3' 15 
may  be  taken  as  the  specific  gravity  of  a  good  sample 
of  cement. 

STRENGTH. 

The  strength  test  most  usually  adopted  is  that  for 
neat  cement.  A  fair  test  for  a  seven  days'  old  briquette 
is  400  lb.  per  square  inch.  It  is  possible  to  obtain 
much  higher  results  than  this,  and  700  lb.  to  800  lb. 
per  square  inch  are  within  the  author's  e.xperience. 
Such  high  results,  however,  at  seven  days  are  not 
always  indicative  of  a  really  strong  and  sound  cement, 
and  it  is  much  more  important  that  there  should 
be  a  good  regular  increase  of{strength  with  age  than 
to  have  a  very  high  seven  days'  test. 

A  briquette  giving  400  lb.  per  square  inch  at  seven 
days  ought  reasonably  to  be  expected  to  show  the 
following  increases  ; — 

,\t      7  days .  .  .  .      400  lb.  per  square  inch. 

At  2i  days..  ..      5501b.  per  square  inch. 

Although  the  neat  cement  test  has  a  certain  value 
to  the  engineer  for  comparison]^and  reference,  it  is  not 
nearly  so  rehable  art  indication  of  the  quahty  of  the 
cement  for  ordinary  use  as  a  sand  test.  Indeed,  it  is 
quite  possible  for  a  very  finely  ground  cement  to  give 
a  higher  neat  tensile  test  when  adulterated  with  a 
small  percentage  of  coarse  sand,  or  other  strong  inert 
substance  than  when  pure  and  unadulterated,  and  a 
knowledge  of  this  fact  may  be  taken  advantage  of  by 
an  unscrupulous  manufacturer,  if  only  the  neat  cement 
test  be  imposed.     Such_ 


ilterations  would,  howe 
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be  detected  in  the  sand  test,  as  the  adulterant  would 
then  go  to  increase  the  ratio  of  sand  to  cement,  and 
would  weaken  the  briquette. 

The  mortar  test  is,  therefore,  altogether  the  more 
reliable,  and  should  always  be  insisted  upon  in  order  to 
obtain  a  good  and  uniform  cement.  The  apparent 
anomaly  of  the  adulterated  cement  giving  a  higher 
tensile  test  than  the  unadulterated  is  probably  due  to 
the  fact  that  the  very  fine  grinding  increases  the 
adhesive  power  of  the  cement,  whilst  decreasing  the 
cohesive,  and  that,  therefore,  the  higher  cohesive  power 
of  the  larger  grains  to  which  fine  cement  strongly 
adheres,  tends  to  give  a  higher  average  strength  of 
briquette. 

The  following  may  be  taken  as  fair  tests  to  be 
imposed  for  briquettes  compound  of  one  part  cement 
to  two  of  sand  : — 


7  days  old 
28  days  old 


1501b.  per  square  inch. 
200  lb.   per  square  inch. 


I'he 


SPEED     OF     SETTING. 

of   setting    is    chiefly   dependent 


Imeness  of  grinding,  and  the  age  of  the  cement,  and 
is  a  test  which  indicates  rather  the  readiness  of  the 
cement  for  use  than  its  quality  of  manufacture,  and 
therefore  one  to  be  made  on  the  works,  before  any 
cement  is  allowed  to  be  used.  Any  cement  show^ing 
very  quick  setting  should  be  allowed  to  lie  for  aeration 
until  the  test  shows  the  setting  time  to  have  become 
sufficiently  prolonged.  Initial  set  in  less  than  twenty 
minutes  would  be  a  fair  limit,  under  which  to  include 
quick  setting  cements. 

SOUNDNESS. 

The  usual  test  for  soundness  is  to  make  pats  of 
heat  cement  3  in.  or  4  in.  diameter,  about  Jin.  thick, 
and  thinned  to  the  edges.  These  are  to  be  kept  under 
water  for  twenty-eight  days,  during  which  any  cracks 
developing  will  indicate  unsoundness.  Such  cracks, 
when  they  appear,  usually  do  so  on  the  thin  edges . 
A  good  test  for  expansion  during  setting  is  to  fill 
ordinary  cylindrical  lamp  glasses  with  the  gauged 
cement,  when  any  expansion  will  show  by  the  cracking 
of  the  glass  during  the  setting. 

HVDRAULICITY. 

The  hydraulicity  of  the  cement  is  shown  generallv 
indirectly  in  making  the  tensile  tests  and  those  fur 
soundness  as  the  briquettes  and  pats  are  kept  under 
water  until  tested. 

The  demands  of  the  engineer  for  a  better  and  more 
reliable  cement,  demands  based  U])on  a  certain  know- 


ledge of  what  is  required,  chietly  obtained  by  means 
of  a  continuous  and  systematic  application  of  the 
mechanical  tests  enumerated,  have,  during  the  past 
thirty  years,  been  fruitful  in  the  production  of  a 
cement  of  ever-improving  quality,  and  have  established 
certain  standards  which,  within  narrow  limits,  enable 
him  to  specify  and  to  obtain  with  great  exactness  the 
material  most  suited  for  a  particular  work  which  he 
may  have  in  hand. 

Portland  cement  has  thus  been  dealt  with  at  some 
length,  because  it  is  by  far  the  most  generally  useful 
cement  at  the  disposal  of  the  engineer,  but  where  the 
cost  of  Portland  cement  becomes  very  high  on  account 
of  great  cost  of  transport,  as  is  the  case  in  many  parts 
of  this  country,  it  is  quite  possible  that  good  hydraulic 
limes  may  be  produced  locally  which  will,  even  when 
the  dimensions  of  the  work, have  been  increased  where 
necessary  to  give  equal  strength,  show  an  advantage 
in  their  favour  over  the  use  of  Portland  cement. 

The  sand  to  be  used  with  the  cement  to  form  the 
matrix  really  acts  as  a  diluent  to  reduce  the  quantity 
of  cement  otherwise  necessary.  It  should  be  clean,  as 
sharp  as  possible,  and  of  a  fineness  suited  to  the 
purpose  for  which  the  concrete  is  required,  e.g.,  water- 
tight concrete  w'ould  require  a  finer  sand  with  the  same 
quantity  of  cement  than  might  be  necessary  for  concrete 
required  simply  for  weight  bearing. 

No  sand  gives  better  results  for  either  purpose 
than  that  produced  by  pulverising  a  good  gritty  sand- 
stone rock,  and  although  this  may  be  too  costly  to 
enter  into  competition  with  natural  sand,  cases  fre- 
quently occur  where  it  is  the  only  practicable  source. 

We  now  pass  to  the  consideration  of  the  materials 
which  are  to  be  used  in  conjunction  with  the  cement 
to  form  the  concrete,  and  which  we  have  called  the 
aggregates,  and  here  we  at  once  find  ourselves  in  a 
much  freer  atmosphere.  We  have  seen  that  the  number 
of  cements  useful  from  the  point  of  view  of  the  con- 
structional civil  engineer  is  very  limited,  so  much  so, 
that  we  have  dealt  at  length  with  only  one  class, 
viz.,  that  of  hydraulic  limes.  And,  indeed,  one  may 
say,  with  only  one  variety  of  that  class,  viz.,  Portland 
cement.  When,  however,  we  come  to  deal  with  the 
aggregates,  we  find  that  the  number  and  variety  of 
materials  is  so  great  as  to  render  a  complete  enumera- 
tion almost  impossible.  We  shall,  therefore,  in  the 
first  place,  state  some  general  conditions  and  qualifi- 
cations necessary,   and  give  a  few  typical  examples 
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( To    be    continued. ) 
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NEW    OPENINGS    FOR    HACHINERY    AND 
ENGINEERING  IN  50UTH  AFRICA. 


The  Blue  Book  from  which  the  foUovviug  facts  are  taken 
importance,  and  contains  much  information  valuable  to  engineers  oi 
and  future  prospects   of   British   Trade   in    South    Africa." — Ed. 


ol    very   exceptional 
the  present  position 


THE  latest  Blue  Book  on  South  Africa  is  the  out- 
come of  a  commercial  mission,  and  embodies 
the  conclusions  of  Mr.  Henry  Birchenough,  the  special 
Commissioner  appointed  by  the  Board  nl  Tr.idc.  Kl- 
peated  reference  is  made  to  competition  m  iii.ic  liiiin  y 
and  engineering  work,  and  it  is  u  I,m  I  iiiliiit  in 
everyone,  says  Mr.  Birchenough,  that  Ihcic  lic^  llir 
great  battlefield  of  competition  in  South  Africa. 

It  is  encouraging  to  note  that,  according  to  this 
report,  there  is  undoubtedly  among  all  classes  in  South 
Africa  a  strong  aud  patriotic  desire,  in  view  of  the 
sacrifices  of  the  late  war,  to  keep  as  large  a  proportion 
as  possible  of  the  trade  of  the  Colonies  in  British 
hands.  The  Commissioner  reports,  moreover,  that 
the  present  moment  is  peculiarly  favourable  for  the 
extension  of  British  trade,  and  for  the  establishment 
of  a  sound  aud  practical  system  of  commercial  intelli- 
gence between  Great  Britain  and  the  South  ,\frican 
Colonies. 

The  most  illuminating  feature  of  tbe  report  is  that 
which  refers  to  new  openings  for  trade,  this  subject 
being  treated  very  fully  by  the  Commissioner. 

MAIN    CHANNELS    FOR    INCREASED    BUSINESS. 

The  fullowint;  summary  will  give  an  indication  of  the 
mam    (Ti.mm-ls    increased    imports    may    be    expected 

to    l.illnw    - 

( I )    I  h,   (1.  \ ,  I.  -pnient  of  the  various  mining  industries 

g.iM     11,(1     II.  n,    and   diamonds — involving   a   large 

capit.il  .iiiil.ix  i.'i  eiiuipment,  and  a  greatly  increased 
consuniiMii  .11  "l  niiiMjrted  stores. 

(J)  K,nl\\,i\  .  xlcnsion  in  the  different  Colonies, 
witli  ,111  iiiiiiMMlMte  demand  for  material  and  rolUng 
stock. 

(3)  Clovcrnmeut  expenditure  upon  docks  and  har- 
bours, public  buildings,  irrigation  works,  etc. 

(4)  Necessary  and  pressing  municipal  outlay  upon 
sanitation,  water  supply,  public  buildings,  electric 
lighting  and  traction,   etc. 

(5)  Private  enterprise  of  all  kinds,  both  in  the 
extension  of  old  and  the  creation  of  new  industries, 
building  operations,    etc. 

(6)  The  prosecution  of  agricultural  operations  upon 
more  modern  and  scientific  principles  than  have  been 
practised  hitherto. 

(7)  The  concomitant  increase  in  the  demand  for 
general  merchandise  of  all  kinds,  to  satisfy  the  demands 
of  a  larger  and  more  prosperous  population — white 
and  black. 

Each  of  these  headings  is  dealt  with  in  some  detail. 

NEEDS    OF    THE    MINES. 

The  gold  mines  afford  an  enormous  field  for  trade 
expansion,  both  as  to  capital  outlay  on  plant  and 
machinery  and  for  ordinary  mining  stores.  E.xisting 
companies  estimate  that,  given  an  adequate  supply 
of  labour,  they  will  be  able  to  invest  about  ;£50,ooo,ooo 
upon  fresh  development  during  the  next  ten  years, 
about  one-third  to  half  of  which  would  be  expended 
upon  imported  plant  and  machinery.  Deep  level 
mining  involves  very  heavy  outlay  in   equipment; 

There  are  at  present  about  6,500  stamps  upon  these 
fields,  all  of  which  will  probably  be  at  work  again  in 
the  course  of  the  next  twelve  months.  Leaving  the 
realm  of  conjecture  and  prediction,  it  may  be  asserted 


that  for  every  additional  new  stamp  that  is  erected 
;ti,6oo  worth  of  imported* machinery  will  be  required, 
and  this  includes  mining  machinery  of  all  kinds 
\Mii.liiij  ni.l  null  engines,  boilers,  stamp  batteries, 
.111  ...iii|.i.  1  inck  drills,  pumps,  steel  cyanide 
t.nil,       .    .11  ,nid   sorting  belts,    trucks   and   rails, 

^Url  Imi.I.j.ii  rlictrical  equipment  and  machinery 
of  all  kinds. 

But  apart  from  new  development,  considerable 
expenditure  will  have  to  be  incurred  in  order  to  keep 
the  equipment  of  the  existing  mines  up  to  date,  in 
the  following  directions  : — 

Labour  saving  appUances  of  all  kinds  such  as  belt 
conveyors  for  handUng  rock,  sands,  slimes,  and  refuse, 
sorting  belts,  mechanical  stokers,  all  forms  of  mechani- 
cal underground  traction. 

The  substitution  of  central  electrical  power  stations 
upon  each  mine  or  group  of  mines,  in  place  of  the  present 
scattered  plant,  will  largely  increase  the  demand  for 
electrical  machinery,  such  as  generators,  motors, 
electrically-driven  pumps,  etc.  The  use  of  electrical 
power,  especially  in  the  deep  level  mines,  where  it 
possesses  many '  advantages  over  compressed  air,  is 
quite  certain  to  take  an  enormous  extension  during 
the  next  few  years,  and  deserves  the  closest  attention 
on  the  part  of  British  manufacturers.  It  is  the  general 
opinion  of  engineers  upon  the  Rand  that  the  future 
belongs  to  the  three-phase  alternating  system,  because 
of  its  greater  flexibihty,  and  not  to  the  continuous 
current  system. 

Steel  head-gears  are  rapidly  taking  the  placv  of  timber 
head-gears.  There  is  also  an  inclination  to  substitute 
steel  for  timber,  which  is  expensive  and  requires 
frequent  renewal,  in  mine  shafts,  and  to  adopt  the 
system  of  steel  frame  buildings,  where  practicable, 
upon  the  mines.  This  is  a  branch  of  trade  which  has 
a  very  great  future  in  South  Africa.  The  mines 
afford  a  particularly  promising  opening  for  steel  con- 
struction in  all  its  branches.  There  is  already  con- 
siderable competition  on  the  part  of  both  Americans 
and  Germans,  but  so  far  as  could  be  gathered,  the 
feehng  is  decidedly  in  favour  of  British  work.  As  this 
branch  of  trade  is  really  only  in  its  infancy  on  the 
Rand,  and  is  capable  of  great  expansion,  it  is  recom- 
mended very  strongly  to  the  attention  of  British  firms. 
Other  items  which  may  be  mentioned  as  likely  to 
afford  new  or  extended  openings  for  trade  are — 
Improved  diamond  drills  for  deep  boring,  oil  and  gas 
engines,  water  purifiers,  steam  trollies,  steam  lorries 
and  traction  engines,  lighter  but  equally  strong  steel 
ropes  for  deep  level  mines,  all  labour-saving  inventions, 
especially  in  connection  with  underground  traction 
and  the  working  of  drills. 

In  addition  to  the  capital  expenditure  on  the  mines, 
a  considerable  extension  of  trade  may  be  expected 
from  the  increased  consumption  of  mining  stores. 
In  the  case  of  Johannesburg  these  are  almost  all 
bought  locally. 

It  is  absolutely  necessary  that  manufacturers  who 
wish  to  obtain  a  share  of  the  trade  should  be  directly 
represented  in  Johannesburg,  otherwise  they  will  not 
be  in  a  position  to  compete.  It  is  also  important 
that  they  should  hold  stocks,  either  upon  the  spot  or 
at  the  coast,  from  which  they  can  execute  orders 
promptly. 
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Almost  everything  which  has  been  said  with  regard 
to  expenditure  upon  gold  mines  applies — only  on  a 
very  much  less  extensive  scale — to  other  mines — 
diamond,  iron,  and  coal. 

The  important  discoveriesof  diamond  bearing  ground 
in  the  neighbourhood  of  Pretoria  will  create  a  demand 
liir  liauliu"  -.oiling,  ;nd  washing  plant,  and  all  the 
minor  iiuc'liiipi  x   o  >,in   il-  !"..,  Il:r  i  ndiisl  rv. 

\\,il,   ,,       ■  :i     ■■■    .li\.  l-piiiriit   of  the  great 

(lt-|.oMi,  Ml  ■!  .  \1;  .  i.  i  .1-  ■  il-iih  t  li.i-  hardly  begun 
Vft,  I'lit  1!  )  -i..!..!  ilijt  ,1  -.t.nt  uill  be  made  at 
an  early  date,  and  indeed  ])lans  to  erect  are  now  under 
conside'ration.  The  exploitation  of  these  deposits 
ought  to  afford  many  opportunities  for  the  supply 
of  plant  and  machinery. 

In  the  case  of  coal,  the  extension  of  the  industry 
is  entirely  dependent  upon  an  increase  of  demand. 

RAILWAY    EXTENSION. 

The  schemes  for  railway  extension  are,  as  might 
be  expected,  of  the  most  ambitious  character.  They 
are  of  so  much  interest  and  importance  to  British 
trade  that  they  arc  ilescribi-d  in  s.mie  detail.  Imme- 
diately thev  offer  a  mM  l-i  i:iiiisli  enterprise  and  for 
the  investment  of  I'.mili  ..ipitil  as  well  as  create  a 
large  demand  forrad-,  i.illinj  ^io(  k,  and  railway  stores. 
Eventually  they  wdl  materially  modify  the  channels 
of  trade,  and  powerfully  influence  the  rapid  develop- 
ment of  the  country,  upon  which  trade  ultimately 
depends  for  its  expansion. 

The  railway  extension  in  the  various  Colonies 
necessarily  involves  a  constantly  increasing  importa- 
tion of  railway  stores  of  all  kinds,  other  than  rolling 
stock,  such  as  rails,  points  and  crossings,  bridge  material, 
water-pipes  and  fittings,  tanks,  building  material, 
oils,  iron  and  steel,  copper  and  brass,  wagon-covers, 
electrical  machinery  and  appliances,  stationery, 
uniforms,  and  a  thousand  anti  one  miscellaneous 
items. 

It  also  implies  the  enlargement  of  fitting  shops, 
foundries,  etc.,  with  their  necessary  equipment  of 
machine  tools,  pneumatic  tools,  electric  power  and 
lighting  machinery,  all  (jf  which  can  and  ought  to  be 
supphed  from  Great  Britain. 

Since  the  transfer  of  the  Netherlands  Railway  to  the 
Government  of  the  new  Colonies,  all  the  orders  for 
railway  material  which  formerly  went  almost  entirely 
to  foreign  countries  come  to  Great  Britain.  It  is 
estimated  that  close  upon  £},ooo,oo(j  has  been  spent 
in  Great  Britain  upon  rolling  stock  for  these  two 
Colonies  since  the  British  occupation,  and  that  from 
,/50o,ooo  to  £800,000  per  annum  will  be  so  spent 
for  some  years  to  come. 

If  to  this  be  added  the  additional  material  and  rolling 
stock  required  for  Cape  Colony  and  Natal,  not  to 
mention  Rhodesia,  it  will  be  seen  how  great  a  market 
the  future  offers  to  our  manufacturers. 

PUBLIC    WORKS. 

numerous    o|h  lun--    d  n     iiMih'       i"'u]\    -,i..iii<]    iii    ini- 

ofdockand  li.ii!-i.i    mi l,,u-ii,  1..1  ii  iIm   ,  ,,1  -.ix 

have  fade.!  \..  m.  n  n.iiii.  i..|"".  m.  m  .iIumm  ■  ih,   ,,,,m 

ports    have    proved    theni-,- 1m       i.|iii1I,     h   ■:     i"ite, 

111  spite  of  the  able  and  zcmI-ii     II i!  n'ms 

controlling  bodies.  In  onli  1  1  1  1  1,  11  ml  lo 
provide  for  the  future,  tin-  (  >  1  iinil  i  •■  ".  1  iiin-  m  I  .i\ . 
voted  liberal  sums  for  harlion I  mi]  i.'\  >  n  ■  m  .  \  hu 
scheme  of  extension  and  rcum -i  i  m  1  !■  m  1  1  n  m:  .  n  n  <  I 
out  at  Table  Bay,  and  les:-i.i  hIiluh..  .ir.:  111  iio^^ic.  . 
at  Mossel  Bay,  .\igoa  Hay,  and  I'.ust  London,  in\  uh  iiig 


^penc: 


Governnient  is  also  considering  a  un  ii  |  1  m  I  n  the 
entire  re-orgamsation  of  the  docks  1  id  liiilmu  of 
Port  Natal  at  an  ultimate  cost  of  two  01  t'lM  1  iiulhon-. 
Man\  important  contracts  have  been  placed  in  con- 
nection uith  some  of  these  works,  and  nianv  others 
remain    to   be  jilaced       Thev  co\er  ci  ment     electrical 
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r  the 
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barracks,      as'.luins,      hos]>ii  1'  '  "N. 

irrigation  works,  etc.      In    ill  1    nils 

will   have   to   be   imported         11  I   r-, 

hardware,  httings  and  fuinilun  ml  1  1111  ition 
works,  pumps,  machinery,  pipes,  etc 

There  are  few  branches  of  Colonial  activity  which 
afford  so  manv  opportunities  for  the  expansion  of 
trade  as  the  manv  necessaiv  and  pressing  schemes 
for  municipal  improvement  v.hich  are  engaging 
attention  in  all  the  Colonies. 

The  Johannesburg  Town  CouncU  has  sanctioned 
the  execution  of  an  extensive  scheme  of  sewerage  and 
surface  water  drtiinage,  involving  an  expenditure  of 
between  £500,000  and  £600,000. 

The  system  adoptecrtor  the  sewerage  is  the  gravita- 
tion wa'ter-carna-i-  s\-,ti.aii,  tin-  s\ni,u  e-v.  ai-r  liring 
treated  seii.nil.K  !  Im'  |.ii  .ImIiIii  \  1-  ti  it  'Iw  l>ulk 
of  the  mati'i  i.il  .Mill  ,i|iiili,iih  I  -.  will  li.o  .■  t"  I  I  imiorted, 
such  as  ceiiuiu  ol  ili.'  \cry  hrst  cjn.ililN,  •■.irl  h^^iiware 
pipes,  lead  piping,  iron  tubes  with  vitrilied  enamel 
hning  for  soil  pipes,  iron  manholes,  etc.  An  interesting 
question  arises  with  regard  to  earthenware  and  concrete 
pipes.  Owing  to  hoavv  freight  charges  and  to  excep- 
tion.d  wasii-  l,\  l.rlMk.l^'■^,  it  is  important  that  they 
sliouM  il  |"is-.il,lr,  Ih-  m.iilr  locally.  The  point  is 
wlutliii  It  \\on!il  |i,i\  jn  Ijiglisli  contractor  to  put 
down  .1  |il,iiil  liir  Iheir  iiiaiuilacture  in  the  neighbour- 
hood ol  Joli,iiiiii  -.liiirg.  The  value  of  the  pipes  for  this 
pariii  111, 11  imili  I  taking  would  probably  reach  £100,000, 
and  111  \iiw  lit  the  fact  that  Pretoria  and  otiier  towns 
have  sanitation  schemes  under  consideraticm,  it  is 
likely  that  there  will  be  a  large  and  continuous  demand 
for  some  time  to  come. 

As  soon  as  the  sewerage  system  is  in  operation  and 
the  \Mitri   sn|,|.K-  i-  incrcasr.l    there  will  iin.loubtedly  be 


outlay  is  about  £i,-;40,ooo,  but  it  will  probably  exceed 
that  sum.  The  equipment  includes  gas  producers, 
engines,  dynamos,  station  accessories,  distributing 
mains  and  feeders,  street  lighting  mains,  lamps,  rails, 
cables,  overhead  troll,  \    wwr  1  oiistrm  lion,  etc.,  etc. 

The  Rand  water  Mi|.|il\  1^  1  still  1,11-.  1  undertaking 
than  the  two  previoiisl\  n.iiiieil.  Its  complete  exec- 
tioii  is  I'xpected  to  cost  something  like  £4,000,000.  In 
I  nrMiic;  out  so  large  a  scheme  immense  quantities  of 
iiiiwnt     steel    mains,  pumping   macliinery,    etc.,  will 
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.  tors,  road  lucomulues,  and 
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The  Benevolent  Fund. 

Sir  Wilh.iin  \\li-.  .d- 
benevolent  luii'l.  In  i 
will  be  of  iiit'  I'  si  1.,  Ml,  I 
months  past  an  ,,|,'  ii  -,  .  i 
of  Council,  has  gcin  ...nd 
control  of   the   Couin  il    . , 


■ »,  member 

1  ,'  '■  under  the 
■II    the   magni- 

.i(    llroadstairs, 
ir  seven  years. 
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The  arrangements  for  the  transfer  of  such  an  establish- 
ment necessarily  involve  many  important  details 
which  are  receiving  consideration.  Our  best  thanks 
are  due  to  Mr.  Yarrow  for  this  great  mark  of  confidence, 
and  for  the  proposal  to  place  in  the  hands  of  the  Council 
this  means  of  ministering  to  the  needs  of  the  children 
of  men  in  or  associated  with  the  engineering  profession. 
It  will  be  of  great  assistance  to  the  work  of  the  bene- 
volent fund." 

In  the  course  of  further  preliminary  remarks,  the 
of  the  forthcoming 
wciulil  l)e  fixed  so 
I  ' '  ■]'  --ire  to  do  so 
111'  .ring  Congress 
luU  in  October, 
e  worked  out,  and 
of  the  session. 


President  mentioned  that 
visit,  in  1904,  to  lh>    T'ni;,  ,1  si 
as  to  enable  tho-i    ■  1    1        ;     1 ' 
to  take  part  in  the  li  i 

which  is  to  be  liclil  ,ii  '-^t  I  '■ 
Details  for  the  visit  havr  stdl  t 
this  will  form  one  of  the  occupatii 

The  Electrical  Engineers  and  Decentralisation. 

Another  notable  presidential  address  during  the 
month  was  that  which  Mr.  R.  K.  Gray  delivered  to 
the  members  of  the  Institution  of  Electrical  Engineers. 
In  addition  to  a  general  survey  of  progress  which  can 
scarcely  fail  to  be  of  great  utility  both  as  a  record  and 
an  incentive  to  further  effort  in  the  various  fields  of 
science  and  industry  covered,  the  President  made 
some  remarks  on  the  future  of  the  Institution,  from 
which  it  seems  likely  that,  as  time  goes  on,  more  and 
more  attention  will  be  given  at  its  meetings  to  technical 
rather  than  to  general  subjects.  At  the  close  of  the 
address  he  alluded  to  the  tendency  among  manufacturers 
of  electrical  appliances  to  migrate  from  London  to 
the  provinces.  Such  a  migration,  from  a  general 
point  of  view  was  perhaps  advantageous ;  but 
it  indirectly  affected  the  Institution  in  away  which  was 
not  of  advantage  to  the  central  body.  If  the  migration 
continued  to  the  same  extent  as  took  place  in  the  case 
of  London  shipbuilding  many  years  ago,  the  centre 
of  production,  so  to  speak,  of  the  electrical  industry 
would  gradually  gravitate  northwards,  and  nothing 
but  consumers  would  be  left  in  the  metropolis.  Many 
of  our  ablest  members  were  already  in  the  provinces, 
and  it  was  quite  a  question  for  the  Institution  to 
consider  whether  the  day  was  not  fast  approaching 
when  they  should  extend  their  system  of  decentralisa- 
tion. Was  it  not  time  that  they  should  consider 
the  estabUshing  of  a  local  section  in  London,  similar 
in  all  respects  to  the  local  sections  they  had  in  Bir- 
mingham, Dublin,  Glasgow,  Leeds,  Manchester,  and 
Newcastle  ?  In  this  new  'ocal  section  Papers  affecting 
London  could  be  read,  and  be  published  or  not  in 
the  Journal  of  the  Institution  in  the  same  manner 
as  papers  in  the  other  local  sections  were  dealt  with. 
London  would  continue  to  be  the  headquarters  of 
the    Institution,    and    Institution    meetings    could    be 

imes    a    year.     At    these,   Papers    of 

liiild  ]n-  contributed.  If  any  such 
p'    III.  i|>tfd,  the  constitution  of  the 

tiiiiti' 11  would  be  somewhat  affected. 

1.1  (i.nimittee  of  the  London  local 
course,    be   all  London   men ;     but 

ould  have  a  larger  field  from  which 

ulent  and  Council,  as  men  who  had 
the  provinces,   and   who  could   not 

attend  the  present  numerous  Council 
and  Institution  meetings,  might  be  able  to  attend 
the  less  numerous  meetings  which  would  be  the  outcome 
of  some  such  re-arrangement. 

Two  Appointments  and  a  Title. 

Our  congratulations  arc  offered  to  Sir  Clement 
le  Neve  Foster  upon  his  knighthood.      A[brief  account 


held,  say,  I 
general  inti 
scheme  as  1 
Council  of  t 
The    chairiH 


sp; 


Hrr    -l:,.v,  1,1    ;■!.  I..  ,:  ilii-Miivl'  tl!-(.    i.inial 

Otlice  to  -1  ■'-     1  .  'I'M  ,i'i.iii  Ml  ihr    I'iMii.vaal 

and  OraiiL"  I:,  1  '  .I-  -n  li  1,  ^.iir  lo  ,i,-,rit  ihat 
for  this  Iiil:,:.  i.;.,  :i  ;ii  .ni'l  'iiiri,.M,  1,1, k  lu;  Ik'Ult 
man  coulil  ji<i\>_  l.-n  i>,iiii,l  I  h  ■  .i|i|.<  .mliacnt  is 
a  very  signilicant  001-,  .md  i'i.T''  is  I,ii-  more  in  it 
than  appears  on  tlic  surl.n ,-,  Lul  \m'  ^ludl  not  l)e 
surprised  if  Professor  Ikli-Shaw  '^ms  c|nirtly  into  the 
work  w-ithout  any  great  liourisli  ot  trumpets  ;  the 
results  will  be  seen  anon.  In  the  meantime,  in  proof 
of  Professor  Hele-Shaw's  capabihties  as  an  organiser, 
one  has  only  to  look  back  on  liis  successful   efforts    at 


lor  a  few  months  by  its 


Aii'itlin   rmialili-  appointment  has  fallen  to  Admiral 

Sir  |ohn  1-isli,  ,-.  u  bo  recently  jiroduced  a  series  of  minia- 
ture eartliMH,;lxr,  m  il.r  ,.,111-  ,.i  ',1  -  -.i ..  ,  iii,,.iits  at 
Portsmoutli       Ih   I.  pi  mil     •  I  I     '   iiii.Sir 

G.  S.  Clarl.-  dl;-  |-m  -.  ,r  .  .  -  1  '  \  .  ■  ;  ■  1 )  to 
serve  on  a  i--iniiiiiii  ir.'   t. .  ,p  t\  1  <•  ,1     : .  ■  1  h     ■  1 ,  ,1 1 1.  .11  of  a 

Board    for    llie    atlniiina  ..n  i\  <■    hii^m ,    nl    tin-    War 

Office,  and  as  to  tlir  , .  m ,.  .]ii.iiii,ii  .  Ii,iiim-s  tliereby 
involved.  It  is  vi.r\  -jIi-I.h  ii  n  \  {•<  hiid  that  some 
of  the  most  acute  uULlkLt.->  ul  tlic  i.ountry  are  being 
brought  to  bear  upon  this  vital  question,  and  Sir 
John  Fisher's  appointment  is  particularly  welcome 
on  account  of  his  very  able  work  in  the  Navy  and 
at  Portsmouth. 

The  Dominating  Feature  in  the   South   African 
Situation. 

We  recommend  every  engineer  wlio  is  in  any  way 
interested  in  extending  his  business  in  South  Africa 
to  procure  a  copy  of  Mr.  Henry  Birchenough's  report 


the  present  posit 
trade  in  South  .\i 
most  interesting  m 
new  openings  for 
the  Magazine.  Mi 
any  length  with  tl 
convincingly  that  tl 
of  labour  is  the  cli 
situation.  "  It  won 
it  is  only  a  mining  question. 


ire  prospects  of  British 
I'liil  abstract  from  the 
las  report  dealing  with 
i\<n  in  another  part  of 
i<iir-;li  dries  not  deal  at 
.]ia-i,Mn,  |,ut  he  shows 
ill  oi  an  ai|i.|uate  supply 
kaliiri-  111  the  present 
reat  mistake  to  suppose 
Native  labour  is  equally 
necessary  for  railway  extension.  Government  and 
municipal  works,  building  operations,  private  enter- 
prise, and  for  agru  ultin -■.  No  rai'ul  development 
is  possible  in  any  mmlIi'  iIii'.Imii  wiilmnt  it.  And 
the  difficulty  of  tiic  -Hiiaii-n  is  m,  r.as,  ,1  by  the  fact 
that,  if  labour  is  divcitcil  lioui  tliu  iniius  in  order  to 
press  forward  other  branches  of  industry  or  public 
works,  the  flow  of  wealth  upon  which  the  country 
depends  for  its  development,  is  pi-n  tcvilo  checked. 
The  mines  must  be  siip]ilird  lirst  of  all,  since  tiny  arc 
the    pivot    upon    wlm  li    general    ]  n .  .s|  ,ri  n  \     liirn,.      It 

can   hardly   be  wcunlcicil    at    11    nun    li .ill   iljs„-s, 

believing  that  this  one  n  re.  I  s  1.1  in  Is  I. d  «c.n  1  lu-  |acsciit 
moderate  progress  and   the  most  amazing  exiiansion, 
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should  wish  to  make  a  short  cut  and  seek  labour 
wherever  it  can  he  found. 

Meanwhile  the  difficulty  is  proving  in  one  respect 
a  blessing  in  disguise,  for  it  is  stimulating  the  intro- 
duction of  labour-saving  appliances  of  all  kinds, 
especially  in  the  direction  of  mechanical  transport, 
with  the  result  that  whereas  the  proportion  of  blacks 
to  whites  before  the  war  was  seven  to  one,  it  is  now 
reduced  to  five  to  one.  Thus  the  labour  that  comes 
in  can  be  spread  over  a  wider  area. 

During  the  present  year,  and  especially  during 
the  last  few  months,  the  native  recruiting  returns 
have  on  the  whole  been  decidedly  more  satisfactory, 
and  there  is  reason  to  beheve  that  before  another 
tx'elve  months  1i;iv.-  claiKifd  the  goal  will  be  in  sight 
.-.f  i-c-iorMV^  tlir  v-M  inlii^tiA-  lo  at  least  as  high  a 
U-vcl  :-,  !•  ^11  :i;:-'l  I'ii-.i.'  tin-  w,ir.  r:vpn  that  would 
oul\-  ill, irk  ilu-  I  oiiipl,  !i,.u  ..1  111,;  iirst  stage  of  progress, 
l.ecause  the  old  hii;h\\ait;r  mark  is  in  no  sense  an 
end  ;  it  is  indeed  only  the  starting-point  of  real  and 
possible  expansion.  \Vhat  is  needed  is  patience  and 
courage,  but  especially  patience. 

The  real  danger  of  the  situation  lies  in  the  pro- 
longation of  the  present  financial  strain.  May  not 
capital  grow  weary  of  waiting  for  a  return,  which 
seems  so  long  delayed,  and  seek  other  channels  ? 
Speedy  relief  is  desiralile,  not  only  for  the  financial 
groups,  which  have  to  liear  the  heavy  interest  charges 
of  the  nonproducing  mines,  but  in  the  interest  of  the 
whole  industrial  and  commercial  development  of  the 
Transvaal.  It  is  really  a  race  against  time,  and  that 
is  why  experiments,  however  well  meaning,  which 
take  years  to  show  their  results,  are  impracticable. 
The  interests  at  stake,  which  are  not  merely  those 
of  the  financial  groups,  but  the  whole  of  the  in- 
dustrial and  commercial  interests  of  the  Transvaal, 
are  too  important  for  it  to  be  allowed  to  stand  in- 
definitely m  the  way." 

Report  of  the  Native  Labour  Commission. 

As  we  go  to  press,  the  findings  of  the  Labour  Com- 
mission are  to  hand,  as  follows  : — 

First,  the  demand  for  native  labour  ior  agriculture 
m  the  Transvaal  is  largely  in  excess  of  the  present 
supply,  and  as  the  development  of  the  country  pro- 
ceeds this  demand  will  greatly  increase. 

Secondly,  the  demand  for  native  labour  in  the 
Transvaal  for  the  mining  industry  is  in  excess  of 
the  present  supply  by  about  129,000  labourers,  and, 
wlule  no  complete  data  as  to  the  future  requirements 
of  the  whole  industry  are  obtainable,  it  is  estimated 
that  the  mines  on  the  Witwatersrand  alone  will  require 
within  the  next  five  years  an  additional  supply  of 
196,000  labourers. 

Thirdly,  the  demand  for  native  labour  for  other 
Transvaal  industries,  including  railways,  is  greatly 
in  excess  of  the  present  supply,  and  will  increase 
concurrently  with  the  advancement  of  mining  and 
agriculture. 

"Fourthly,  there  is  no  adequate  supply  of  labour 
in  Central  or  Southern  Africa  to  meet  the  above 
requirements. 

In    all,     14,056    questions    were    answered    by  the 
The  Commission  find  that  at  least  80,000 


natives  are  wanted  immediately  for  agriculture,  and 
40,000  for  railways.  They  are  of  opinion  that  the 
evidence  of  the  past  is  overwhelmingly  and  conclusively 
against  the  contention  that  white  labour  can  success- 
fully compete  with  black  in  the  lower  fields  of  manual 
industry.  Great  divergence  of  opinion  existed  among 
the  witnesses  as  to  the  possibility  of  improving  the 
labour  supply  from  sources  within  the  area  of  reference 
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by  legislative  or  other  action,  but  in  the  opinion  of 
the  Commission  none  of  these  remedial  measures 
offer  a  practical  solution  of  the  problem. 

The  report  of  the  Commission  being  a  foregone 
conclusion,  no  time  will  be  lost  by  the  Chamber  of 
Mines.  Government  will  be  requested  to  authorise 
the  importation  of  Chinese  labour,  and  in  the  meantime, 
negotiations  will  be  opened  up  in  China  in  order  that 
the  necessary  delay  in  making  the  great  experiment 
may  be  curtailed  as  much  as  possible. 

Lord  Kelvin  on  University  Training. 

November  12th.  w.is  a  notable  day  in  the 
history  of  llie  South  Wales  Institute  of  Engineers, 
Lord  "Kelvin  being  ailmitted  an  honorary  member, 
and  with  Lord  Windsor  (First  Commissioner  of  Works) 
and  Lord  Tredegar,  signing  the  roll  in  the  presence 
of  a  representative  gathering.  Unfortunatelv.  the 
President  of  the  Institute,  Mr.  T.  Hurri  Riches, 
M.Inst. C.E.,  M.I.Mech.E.,  was  unable  to  take  the 
chair  on  account  of  ill-health  Lord  Kelvin,  in  returning 
thanks  for  his  election,  maile  some  interesting  remarks 
on  the  subject  of  University  training.  He  believed 
engineers  all  over  the  world' had  still  a  good  deal  to 
learn  in  respect  to  the  value  of  University  education. 
He  recalled 'the  time  when  a  youth  just  out  of  school 
— and  he  was  typical  of  many  in  Glasgow — rising  at 
five  in  the  morning,  donning  his  fustian  jacket,  and 
getting  to  the  workshop  by  six  o'clock.  In  those 
davs  workmen  worked  from  si.^i  to  six.  There 
was  no  distinction  between  him  and  the  ordinary 
workmen.  He  wore  the  same  kind  of  fustian  jacket, 
and  the  same  sort  of  neckerchief  as  those  with  whom 
he  associated,  and  was  subject  to  the  same  rules  and 
conditions.  He  served  a  five  years'  apprenticeship 
gaining  valuable  practical  knowledge,  learning  the 
ways  of  the  workmen,  learning  to  sympathise  with 
them,  and  seeing  also  how  much  they  lacked  for  want 
of  scientific  knowledge,  in  order  to  make  really  effective 
overseers  and  foremen.  It  was  in  this  respect  that 
Germany  and  France  had  achieved  such  admirable 
results.  He  was  not  going  to  make  comparisons, 
bu.t  he  did  say  that  the  Germans  particularly  had 
learned  how  to  educate  their  foremen.  It  would  be 
inipracticable  for  the  ordinary  workman  to  go  through 
a  scientific  training,  but  every  overseer  and  foreman 
of  an  engineering  shop  ought  to  do  so. 

Desiderata  for  the  Young  Engineer. 

Every  5'oung  man  who  desired  to  be  an  engineer,  and 
not  merely  a  daily  workman,  must  learn  the  ways  of 
workmen  and  also  have  scientific  knowledge.  How  was 
he  to  get  this  ?  Well,  one  way  was  for  employers  to  take 
pupilapprentices  on  such  conditions  that  they  would 
be  able  to  continue  in  scientific  work  at  the  University. 
Either  a  student  must  be  all  University  and  no  practice, 
or  all  practice  and  no  University.  The  system  of 
combining  University  training  and  workshop  practice 
was  not  yet  sufficiently  understood  or  appreciated. 
It  used  to  be  said  no  employer  would  take  an  apprentice 
unless  he  was  prepared  to  go  on  from  year's  end  to 
year's  end  ;  it  was  not  convenient  for  a  dozen  young 
fellows  to  leave  their  work  to  attend  a  University. 
Well,  there  was  a  good  deal  to  be  said  on  that  subject. 
The  Institution  of  Civil  Engineers  in  London  was  by 
no  means  behind  in  its  appreciation  of  the  importance 
of  University  education,  or  education  of  the  Idnd  that 
ought  to  be  given  at  a  University,  and  it  had  gone 
so  far  as  to  institute  examinations.  Examinations 
were  very  good  in  their  way,  provided  they  connoted 
the  work  of  preparation  for  the  examinations.  There 
must  be  capable  teaching,  and  there  must  be  learning 
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of  science  before  a  man  could  be  a  thorough  engineer 
^whether  civil  or  mechanical  engineer — capable  of 
guidingf  and  doing  the  world's  work  in  the  applications 
of  science  for  the  benefit  of  man.  Well,  he  would 
suggest — it  was  not  a  new  suggestion — that  employers 
should  put  themselves  to  some  slight  inconvenience 
in  taking  as  pupil-apprentices  young  men  of  a  class 
qualified  to  become  in  time  master-engineers,  taking 
them  for  half  the  year,  and  leaving  them  free  for 
Uni'  ersity  work  for  the  otl  er  half.  He  did  not 
think  half  a  day  at  tlie  T'niverf.ity  and  half  a 
day  in  the  workshop  would  u.iik  dui  iii;ht.  Lord 
Ke'lvin  also  commended  tl  i  ■_,-,!  \\,,ik  done  by 
the  University  College  nl  S  >iii  i  Wik-s.  under 
the  guiding  hand  of  Priniii.i!  (  iiiliiliN,  to  whose 
research  work  he  paid  a  warm  tribute.  He  hoped 
that  after  a  year  or  two  of  the  arduous  labours 
of  his  present  office,  the  latter  would  be  able  to 
return  to  his  laboratory  and  continue  in  the  same 
good  work  of  scientific  research. 

London  University  anrt  its  Aims. 

In    the   conr^^'   ..I    ;i    l.-.inr.^    ,,n    |,,nl..,i    rniv.-r^itv 

and  its  aims  <!'   \-  i  i.  m-  ic .,    '•    '  '.  mi    i  ; .  .1 1  n  in.irl.  .'il 

that    a    moilrlr     : '       ,        1     .     ,  ,,|:.   ,    in     !l     ,   ll     NM!l 

teaching,  xMih   i<    ..h'Ii,   i   \m  li   i'., inu",       mil. 

1900  the  UulJiiii-l  ul  prl.si.n;,  wl.o  liail  elilt-leil  tile 
Univer.sity  in  a  year  had  risen  from  1,890  to  2,900, 
while  in  the  intermediate  examination  the  numbers 
had  increased  from  ,-03  tu  1.01.J.  But,  though  much 
had   1  '■.  11    d.'iii      1    ih  ';    !■  in    inn.i    tu  ])e  done.      It  was 

essriiiinl    111   .   ■ I   I'.    Will.,   that  the  efforts  of 

the    I   iii\-i    !',  li'      ll     I    n I.ir   times,    be   con- 

ceiitrniiil  .>ii  ;.  ii'-n;  1  ..'  i..i-  nnd  at  r.resent  three 
schemes  had  Ih-im  pr<>pn-,rd.  For  two  of  them  large 
resources  had  been  accumulated,  bnt  not  one  of  the 
schemes  could  l>e  carried  out  until  those  resources 
had  been  augmented.  The  first  of  these  was  the 
incorporation  of  I'niversity  College,  which  had  offered 
to  place  its  whole  property  at  the  disposal  of  the 
University,  and  under  its  control.  The  University 
would  thus  l)e  made  at  a  stroke  the  greatest  teaching 
body  in  Londcm,  and  its  position  as  a  teaching  Uni- 
versity, and  not  as  a  mere  agent  between  competing 
colleges  would  be  secured.  In  order  to  carry  out  this 
scheme,  £200,000  was  needi  I  In  m.I.  the  college 
ready  for  incorporation  I  In  I  ii|'  1  '  Company 
had  given  £?o,ooo  for  this  oli|.  1  m.  I  ili  niher  about 
;^ioo,ooo  had  been  raised.  I'm  iin  ■.  In  n.  nasdelayed 
for  the  want  of  anotlier  like  nim  nn!  I  l*  ,  nnd  scheme 
was    connei-ted    with    tlie    m     ii     m.i'n     I    schools    of 

London.     'I'hey    were    at    |ii 1     'nnnrnd    by    the 

necessity  of  ])roviding  edmniinMi  111  smI  jmls  such  as 
physics  and  cheniistry.  which  coidd  be  equally  well 
taught  at  a  distance  from  a  hospital,  and  they  were 
anxious  that  the  University  should  undertake  the 
whole  of  that  work.  This  proposal  would  co-ordinate 
teaching  in  Lcmdon,  and  a  beginning  could  be  made 
if  j^ioo.ooo  were  provided. 

The  third  sclieme  was  proposed  by  Lord  Roscbery, 
who.  all  mem1>ers  of  the  University  were  pleased  to 
know,  was  still  to  remain  their  Chancellor.  It  was 
understood  that  about  ;{ioo,ooo  more  was  needed  to 
carry  out  this  plan  also.  It  would  ju-obably  he  im])os- 
sible  to  concentrate  tlm  wln.lc  dl  llu-  ad\  aiu  nd  hiu  lnn^ 
in  technology  on  an\  .  iim  ^n,  hiu  it  \\  ,1^  iii  -i  ini|in-.-il  i|. 
and  was  in  every  w.i\  dn^r.-iMn.  tlmi  tin  re  --Iniitld 
beacentreroun<l  whic  h  nllur  au'eii(:ins(  .mM  1  n  j;i.  .njn  d. 
The  existing  institutions  at  South  Kensington,  ttie 
near  neighbourhood  of  the  scientific  and  technical 
museums  of  the  Government  and  of  the  University 
itself,  made  South  Kensington  the  most  appropriate 
site,  and  it  might  surely  be  hoped  that  thecomparativcly 


small  sum  now  wantnd  1,.  kind  .dl  nMsimg  s 
together  would  before  I. .11-  bn  luiibh 

Value  of  the  Berlin-Zossen  Expeiiments. 

In  our  German  Kesuiiie  will  be  loiiiid  ,111  : 
of  the  further  experiments  on  the  c  \|.niiinnii 
between  Berlin  and  Zossen.  The  expiiiiin  iitms 
to  have  attained  a  speed  of  130  miles  .iii  !nnii.  a 
this  thev  are,   appareiitlv,    for   tin-  turn    Ivinn,  1 

.•\s   to   the  value  <.l    tins,-  nxpn,  inn  ,,  i  s,   ,,    -... 
of     difference     in     oiiiiiniii     11. ,1      iiimnini  nll-n 
It  IS  said  that  the  eiinnmm -,  u  mn  h.  .|  ml  iil  t  !nii    \i 
capil.ilists    uinild    t.ikn    tin-    in, mm    np     mnl    ]n 

of'    Annll..,,,       i.,,liHn!l.l/    .,lld       thn      ,l,ln„-n      n> 

hfe  111  tliu  ICaslnin  Sim.s  ,nn.,  ,  v,  ,  |nnninl  |n 
for  building  tlie  first  Mn.n---liil  Im^li  nin.'iinj 
Germany  is  too  pour  mnl    too  hitln  ilnx,  l,,yr,\ 


of 


and   in   inducing   pa.s.sengers   to   jiay    the  rates  of   tare 
which  must  be  charged  to  make  such  a  railroad  profit- 
able to  those  who  build  and  operate  it. 
Divei'tient  Views. 

II,  in         nitlicr   remarks   that   it   would   be   a 

vei\  -  nient  of  capital  to  try  now  to  apply 


and  ailverliniin.^,  I  .ut  111  |,r,n  1  n  ,ii  1  ,ii'i., 
tionary  resuUs  iiii\  -.,ilnl,  |,n  inn,ii.ln,l  wi 
Ballast,  ties  .|,,k,  x,  In-h  |'l,iln-.  mil-,,  X. 
switches,  c^ir^,  -imniln  ,1  lininlm,!  m-m 
construction  ,iinl  n,  |ni  innmii ,  inii^l  ,ili  1. 
to  the  stand, 11  1  ol  lln  nmlor  ,n,n  Inilll- 
this   is    doim    in.'    !.i  1 1.  i     \.  iM    '.,.  .       n,.  n.- 

special  cable  mnssa'.;e  from  l;.iliii  i  i.nl 
S.  Pritchett,  presi<lent  of  tin    M.i   ■  n  Ini  , 

of  Technology,   had   the  disim 11  ..i    ' ., 

foreigner  to  ride  on  the  iinii..r  (,iis  n^.  .! 
speed  electru  ,d  .  \|.<  riiiiniils  on  file 
Zossen" mill i.iM  i,iili..nl,  .md  from  the 
which  he  111  ml.  ,ni.l  ii. 
engineers.  Dr.  I'liuhct 
success  of  the  motors  t 


ii.i  ilie  figures  submiiin. 
It  does  not  doubt  the  cm 
up  to  a  speed  of  too  mi 
thinks  that  on  roads  between  cities  like  Isn 
and  Washington,  with  low  grades,  few  cun 
heavily  ballasted,  a  cheap  s\  l.in  .  f  nl..-tn. 
would  undoubtedly  pro\  n  .  .  .n m.  1 .  mlK  |i 
Dr.  Pritchett  regards  a  s|.(n   I  ,il  ..w     1  linmli 


mg 


iK-rh; 


Insults  of  an  important  character 

there  can  be  little  doubt  as  to  the 
and  dangerous  experiments  for  the 
on  such  questions  as  the  powers  and 
al  ecpiiimient,  wind  resistance,  etc. 
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GREAT     BRITAIN. 


acLordin^  to  Uk  jIIri 
addulti.tlv  li^tof  thu-,L 
I  added   thri       ind  sini 


tliL  Suitiiul   art 


Iniildmg 
1  iirheld 
\iil  I    the 


of 


The  last  two  items  in  this  \ears  programme  are 
the  destro>ers  and  the  submarines  The  new  sub 
marines  hke  all  th^s  prp\iiiisl\  built  1  r  the  British 
Jvaw     will  be  Cf.n   ii  n    i     I     .1    I    n  i    u    1        <l       \i   kerb 

hrm       Iht)    arc   t   n   in   iiiiinl     1        I  li  n  1 1    \  ers 

kn    ts  ha\      1       n      1  1    I     I        I  I  1  il        ^     '/' 

,       ni  I  th     II  n    111  1     ii  1    1        I  I      /  ilh\ 


ol 


be    dc 


// 


bun  aroused  b\   an  announcemtnt    il     1 

arc   to  be  of  similar  design  to  thi    l\  I 

1  his  «  Is  tound  to  be  hardlv  corr     1       m       u    1     it  mt 

modihcitions    lu    that    design    h-i\  n      hi        1       1 

but  not  siilhtant  to  make  these  \         1  1  h 

class       luditd     it    ma>    be    said    it 

pouti  lit  I  II   11        ml  (Ulcnce  thc\    n       1     il    1        II 

tlir        \  1        1      t      I       nxmed    the   lu  lai  111  1     t  1    b 

lul   I    u  11  11  I     11     11   iiili      theHtbermn    at  Devonport, 


have  been  truisl  rrul  1 
catef,or>  C  iiUi  itts  h 
allotted  to  the  tour  vl 
which  the  type  ship  is 
Du/i,  of  Edinbioqli  was 
Bind  Pniuc  builduu 
vcsstls  hiM  n  .u  idl  I 
the    pro.iimn,^    ^^1      ,  , 


ha\ 


1  cruisers    it  will 
iboie   referred    t 
n  the  budding  t 
been    pi  iced     11 


from  III  \  I  I  1  M  1  1  I  liii  1  judCo  it(.u\an 
on  11  I  I  I  ill  III  I  til  I  inn  from  Browns 
Ml  I  It  I  K  1  I  ml  II  I  I  I  I  1  111  This  leaves  three 
muie  ol  the  lIiss  to  I  il  luim-lii-d  the  Devonshire  a*^ 
Chatham  the  Argyll  at  thi  Creenock  Foundrv 
and  the  Roxburgh  at  the  London  and  Glasgow  Com 
panv 


rh 


iindc  I 
publii 


1,1      I         I    11         il  ire  ol  no  account  except 

till     I   11 1  111  limes  of  peace      In  any  case 

Mill  I  I  niiiMi  il  up  to  the  end  of  November 
I    111  ul       I   tills  years  pro^rammi    men 

ih    1  sue  lorbcptember  as  11  i\  III    I      11  ill    tted 

■>  un      lirms    as    already    h  i\        nnl    1  els 

instruetion  the  names  h  i\  n  I  n  111  ide 
ris\ick     where    the     Ad     ii'iu       1      I  ml  I  ug 


Irom   Ul 
FRANCE. 


in  the  N  ntmb=r  issue 


m„es  ln\c  leen  intr  »iue  1  which 
ntfoubtcdlv  uld  to  their  strength 
their  progress  and  will  not  make 
11m    1    at   111    tlip   Britisli    tl.pts   and 

1,  I  itv      I    111    11  I     til  ships 


.1   till     I   Uter\  IS   ilso   alteieil      lUsteul     il   tlieic   being 
SIX  tuiK  ts  each  with  1  couple  ol  <->  4  in    guns  as  in  the 
A  />!///  /((     these  turrets  will  each  mount  one  7  6  in 
m  I  I    m     ther  ^uns  of  the  same  calibre  will  be  carried 
11    ii  I     111  it         Of    these    vessels     the    Libtrt     is 

I  1  lujileted  in  1906   and  the  D  mocrafu 

I  111  mil  I  il  irmoured  cruisers  it  will  be  noticed 
trom  th  tibles  that  two  have  been  trausterred  from 
the  building  category  to  the  hst  of  those  built  and 
since  then  hve  more  have  been  completed  This  makes 
in  thf  I  mit  list  sixteen  The  vessels  added  are  the 
1/,,        ;  /t    h/,  M      Sully      Imiral      iiibt     Dcsaix 

(,/  /  1  I    /         t       This  leaves  six  biuldmg      these 

au    th      /  /      i\     launched  in    August       the  Lloii 

Oamuilt  I  hu  III  Ikouars — and  Cond  ,  all  to  be  com- 
pleted next  year — the  Victor  Hugo  and  the  Juki 
Mtchelet  There  is  stdl  one  projected  snip  th°  Ernos^i 
Rinan 

Of  torpedo  boat  destrovers  the  fourteen  in  the  built 
list  have  now  become  twenty  six  the  following  vessels 
having  been  added  to  this  category  Arquebusc  -irbaltlt 
4rc  Bombardc  Carabine  CaiapuUe  Cpuii  Javdim 
Mousqiut  Mousqiuton  Pidokt  and  Sarbacaut  This 
leaves  in  the  list  of  building  twelve  which  includes 
four  of  the  programme  of  1903  4  With  regard  to 
torpedo  boats   there  were  altogether  m  the  programme 
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on  1902-3  and  1903-4  forty-three  boats.  Of  these, 
thirteen  were  ordered  early  this  year,  and  recently 
tenders  have  been  invited  for  twenty-one  more.  These 
vessels  are  to  be  of  97  tons  displacement,  with  length 
92  ft.,  beam  13-9  ft.,  draught  9ft.,  engines  2,000  h.p., 
speed  26  knots,  complement,  two  officers  and  21  men. 
They  are  to  carry  two  27-mm.  guns,  and  one  fixed 
torpedo  tube  in  the  bows,  and  two  tubes  on  pivots 
aft. 

The  Estimates  for  1904,  as  briefly  stated  in  the 
last  issue,  have  been  submitted  to  the  Chamber  of 
Deputies,  accompanied  by  the  usual  appendices, 
giving  details  of  expenditure  and  its  progressive 
increase  for  different  departments.  The  estimates 
total  312,931,832  frs.  (^.12,517,273),  which,  as  com- 
pared with  that  for  the  previous  year,  shows  a 
reduction  of  539,692  frs.  (£21,585).  The  report  calls 
attention  to  the  somewhat  difficult  problem  to  be 
solved  by  the  Administration.  While  the  condition 
ot  the  finances  imposes  economy,  the  continued  increase 
in  the  estimates  of  the  principal  naval  Powers  renders 
it  impossible  to  reduce  the  sums  allocated  to  naval 
defence.  Furthermore,  the  launching  of  new  vessels 
is  a  source  of  enhanced  expenditure  for  the  department. 
An  economy  has  been  effected  by  the  suppression  of 
useless  machinery  in  the  central  administration,  by 
the  revision  of  certain  allowances,  and  by  the 
adoption  of  a  better  system  of  keeping  the  accounts. 
The  greater  part  of  the  expenditure  being  absorbed 
by  armaments,  it  is  considered  necessary  that  these 
should  not  be  exaggerated.  Next  year  the  Far  Eastern 
squadron  will  include  three  modern  armoured  cruisers 
and  three  protected  cruisers.  The  Atlantic  division 
will  comprise  an  armoured  cruiser,  together  with  one 
first-class  and  one  third-class  cruiser.  The  Northern 
squadron  will  be  composed  of  a  division  of  ironclads, 
a  division  of  coastguard  vessels,  and  a  division  of 
armoured  cruisers.  The  Mediterranean  squadron  will 
continue  to  consist  of  two  divisions  of  ironclads,  a 
division  of  armoured  cruisers,  and  a  division  of  pro- 
tected cruisees,  There  is  a  total  of  113,712,127  frs. 
for  new  constructions,  of  which  10,026,057  frs.  will 
be  applied  to  the  completion  of  vessels  of  the  old 
programme,  the  construction  of  which  has  been  delayed. 
The  only  vessel  of  any  great  importance  to  be  com- 
menced next  year  is  a  cruiser  which,  it  is  said,  while 
sacrificing  nothing  of  the  strength  of  its  predecessors, 
will  have  the  greatest  possible  increase  of  speed.  A 
reduced  number  of  submersibles  will  be  put  upon  the 
stocks  in  order  to  hasten  their  completion.  These 
vessels  will  be  of  larger  tonnage  than  heretofore. 
Another  category  of  expenditure  is  that  upon  the 
points  d'appui.  or  coaUng  stations.  Next  year  the 
expenditure  at  Bizerta  will  be  reduced  to  7,500.000  frs. 
A  total  of  4,600,000  frs,  has  been  allocated  to  colonial 
naval  stations,  of  which  the  largest  separate  item  is 
2,500000  frs.,  to  be  expended  at  Dakar. 

GERMANY. 


German  ships,  the  vessel  added  to 
tlif  Mecklenburg,  leaving  seven  instead 
iiililiiig;  these  are  Schwaben,  Brmin- 
I    ihiiiigcn,  Hessen,  Preussen,  and  N. 


In   the 

theoflirin 

of  eiKliI    ^ 

schitci  \    I 

All     tli-< 

l.othrin^ei 

slightly  larger  than  tin-  ^.ihr,,  .ni.l  iniMpl-il   1..  <,iiiv 

a  heavier  secondary  bai  111  \ .      I  Im  //,     ,  1,  w  ,1  .  I.mhh  lud 

at   Kiel   on    September    i^tli,    ,in.|    ili.     I'l.u  ■.<!■,  ii.im 

the   yard   of   the   Vulcan   Company     on   October   31  si. 

Both    these    vessels    are    of    the    Braunschweig    class. 

The  main  dimensions  are  as  follow  :    Length  between 

perpendiculars    i  m  •;o  metres  (398  ft.  7.5  in.)  ;   breadth 


over  armour,  22-20  metres  (72  ft.  10  in.);  depth  from 
keel  to  middle  of  upper  deck,  13-04  metres  (42  ft.  9-4  in.) ; 
draught,  7-65  metres  (23  ft.  i  in.).  The  crew  number  700. 
The  normal"  coal-bunker  capacity  is  700  tons,  the 
maximum  being  1,600  tons;  while  a  large  quantity 
of  oil-fuel  can  be  accommodated  in  the  double- 
bottom  spaces.  The  vessel  is  constructed  of  Siemens- 
Martin  steel.  She  has  a  water  -  tight  cellular 
bottom,  extending  up  the  sides  of  the  ship  to 
where  the  protected  deck  is  connected  to  the  armour 
belt.  There  are  fifteen  water-tight  transverse  bulk- 
heads. The  armour  protection  consists  of  belt  and 
citadel  plating,  armoured  gun-turrets,  conning  towers, 
and  protected  deck.  The  thickness  of  the  belt  armour 
varies  —  the  maximum  amidships  being  225  m.m. 
(8-S5  in.)  and  100  mm.  (3-94  in)  at  the  ends.  The 
citadel  plating  above  the  belt  has  a  thickness  of 
140  m.m.  (5-51  in.).  The  plates  for  the  barbettes 
vary  between  250  m.m  (9-84  in.)  and  170  m.m. 
(6-69  in.).  For  the  two  conning  towers  the  maximum 
thickness  of  plates  is  in  one  tower  300  m.m.  (11 -81  in.), 
and  in  the  other  140  m.m,  (5-51  in.).  The  surface  of 
the  plates  exposed  to  direct  fire  is  hardened  by  the 
Krupp  process.  The  armament  is  made  up  of  four 
28-c.m.  (11-02  in.)  breechloading  guns,  ten  17-c.m. 
(6-69  in.)  quick-firers,  ten  8-8-c.m.  (3-15  in.)  quick- 
firing  shielded  guns,  twelve  37-m.m.  machine-gun 
(unshielded).  There  are  six  torpedo-launching  tubes 
— one  at  the  bow,  four  on  the  broadside,  and  one  at 
the  stern.  These  are  below  water-line,  and  fire  45-c.m. 
(i7-72-in.)  torpedoes.  The  propulsion  of  the  ship  is 
by  three  screws,  the  centre  one  being  four-bladed. 
the  others  three-bladed.  Each  screw  is  driven  by 
a  separate  engine  of  the  triple-compound  type.  The 
vessel  has  six  cylindrical  and  eight  water-tube  boilers, 
contained  in  three  separate  compartments,  with  three 
funnels. 

Turning  to  armoured  cruisers,  these  remain  as  in 
the  oilKi.il  I1-.1,  .inil  of  the  four  in  hand  the  Friedrich 
Karl.  I'm  I'i'i''  It  <ind  Roon  will  soon  be  completed, 
while  till'  /  I  .,'/  /',  iil.ihland  has  not  yet  been  launched. 
Of  the  pint.,  I.. I  cruisers,  the  Arcona  should  be  com- 
pleted shorth,  iIm-  r inline.  Hamburg.  Bremen,  and 
Berlin  (Ersalz  /him]  li,i\e  lieen  launched,  and  the 
M.  and  Ersatz  M,i,  in   lia\c  been  recently  laid  down. 

The  German  Na\  al  Estimates  for  1904,  as  proposed, 
are  225,300,000  marks  (/i  1,265.000).  For  new  con- 
struction it  is  proposed  to  spend  71,055,000  marks 
(£3,552,750),  half  of  which  is  to  be  raised  by  loan,  and 
the  remainder  charged  to  the  Navy  Estimates. 

RUSSIA. 

.\ccording  to  tlie  official  list,  the  strength  of  battle- 
ships of  the  liisiila-,s  limit,  building  and  projected, 
stood  respecliM  1\  at  1  ;,  ■',  o.  Since  then  from  the 
building  list.  iw'.  tin  i>  ..'uibia  and  Ccsarevitch  have 
been  added  to  tha  number  of  those  completed.  Two 
more,  the  loann  Zlatoust  and  Evslafi,  of  12,000  tons 
displacement,  have  been  laid  down  in  the  Black  Sea 
yards,  bringing  up  the  building  number  to  eight, 
and  in  addition  to  this,  two  other  vessels  are  to  be 
built  in  the  Baltic.  These,  of  16,630  tons  each,  are 
to  receive  the  following  names  :  that  at  the  Baltic 
works  the  Imperator  Paval  I.  {Paul  I.),  and  that  at 
Galernii  Island,  the  Andrei  r,  i.  .  ,  ai;., »/  {.tiiJi.i,: 
the  Apostle).  The  two  Black  S,  a  lap.  n.  ,iU..  nani.,1 
after  saints  in  the  Orthodox  <  alrnJ  n  ami  an  s-mir 
times  spoken  of  in   the  paprrx    ,     iIm     /    -    a,  ;   ,;     aial 

St.    John    Chl\'".l''lll.         Ihav    an     lanl/ia         a      ;  -  lu.lv 

at  Nicolaefl  .in.l  '^.  \  a  a<  i| « .1.  I  nl-  li.  i'  a  ..t 
these  four  vi-,a  I  ,  '.Im.uI.I  !..■  \.'i\  aa.li  ■  ..'.iia'.j. 
thev  can  haixlU    be  ic.uly   Lai    usa   ln|..i.     a,.''  ■ '  a 
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The  Russians  liave  now  eight  so-called  armoured 
cruisers  completed,  although  some  of  these  scarcely 
deserve  the  name.  The  last  to  be  completed  is  the 
Bayan.  't  has  been  reported  that  six,  or  according 
to  some  accounts,  three,  more  armoured  crusers  are 
to  be  put  in  hand.  But  nothing  is  yet  known  officially 
on  this  head.  There  is  one  vacant  slip  only,  in  the 
Russian  dockyards,  and  one  might  be  laid  down  on 
tliiSi 

Of  protected  cruisers,  Russia  is  still  a  builder,  and 
13  about  to  lay  two  more  in  the  Black  Sea  of  the  type 
ot  the  Kagul  and  Otcltakoff.  The  Izitmrud  was  launched 
at  the  Neva  works  in  October,  and  both  this  vessel 
and  her  sister,  the  Jemchiig,  are  to  be  sent  to  the 
Far  East  when  ready. 

At  St.  Petcrslnii-K.  aUn,  .,  .;niil...al.  the  Khivinets. 
is  building  for  si.-r\),  r  m  the  I'.iM.tn  Cull.  Ihr  length 
at  the  water-liiu-  i-  jju  It.  :  Ihmiii.  ;;  II.  ;  draught, 
loft.  gin.;  displai.'-nn-in.  i.,;i'.  tons;  spt-ed,  13 
knots ;  armament,  two  47-in.  and  eight  2-95-in. 
with  four  machine  guns  in  the  fighting  tops.  She 
is  to  carry  two  hundred  men  and  officers 

ITALY. 

The  only  alterations  of  importance  in  the  list  of 
the  Jtalian  Navy  concerns  the  two  battleships  of  le 
six  building  which  have  been  recently  launched  ; 
the  Roma,  of  12,620  tons,  took  the  water  at  Spezzia 
on  September  20th,  and  the  Napoli,  of  the  same  class, 
was  launched  on  October  21st.  The  length  of  these 
vessels  is  .(-.4.^11  Irtwirn  ]ierpendiculars,  435ft. 
beam,  ;  ;  .)  Ii.  ;  ilr.nuhi  j;-  It.  ;  the  engines  are  of 
20,000  h.  p.,  .111.1  till,  siiiii.ilr.U|uL-d  is  22  knots.  They  will 
carry  as  then  aiiuaiucni  \w>  ij-in..  twelve  8-in.  and 
twelve  3-in.  guns,  and  tw.Ki'  i-.s^-iii.  guns,  and  four 
torpedo  tubes,  two  of  «liKh  ,in-  sulunerged.  The 
greatest  thickness  of  the  annuiir  lull  is  9 -8  in.  The 
turrets  for  the  heaviest  guns  have  a  protection  of 
7-.S6in.  The  turrets  of  the  8-in.  guns  are  protected 
with  5  y-in.  armour  ;  the  bulkheads  of  the  citadel  are 
the  same  thickness  ;  the  armoured  deck,  1-95  in.  ;  and 
the  conning  tower  9-85  in.  Three  new  battleships,  of 
smaller  displacement  are  projected. 

Turning  to  the  cruisers,  a  small  vessel  of  3,500 
tons  of  the  Piiglia  type  is  projected,  but  has  not  yet 
apparently  been  put  in  hand.  The  torpedo-boat 
destroyers  and  torpedo-boats  have  been  laid  down, 
and  of  the  submarines  one  of  the  Lorenii  type  is  under 
construction,  and  another  one  of  the  Ruffini  type  is 
to  be  in  hand  shortly. 

UNITED      STATES 

Turning  once  more  to  the  official  list,  we  find  battle- 
ships built  number  ten,  to  which  may  be  added  the 
Olito,  leaving  eight  building.  These  are  the  Missouri, 
Nfhraska,  A'l  a'  Jcr'cv,  Georgia,  Virginia,  Rhode  Inland, 
Cnnu'itii  III .  .iiid  Louisiana.  In  the  programme  of 
this  vi.ai,  ii\i-  more  are  projected,  Vermont,  Kansas, 
Miiiiu  ..'t.i ,  hliiho.  and  Mississippi.  The  armoured 
cruisers  rciiiaiii,  built  two.  building  eleven.     An  attempt 

was  made  to  laum  li    ili'-   1;  i-ton  armoured  cruiser 

Maryland  at  tin-  N-v,  pii  .\,ws  Company's  works 
on  September  i  Uli.  lut  .Ik  stuck  on  the  ways,  and  it 
was  not  until  the  loUuwuig  week  that  they  got  her 
afloat. 

The  total  amount  of  the  Naval  Estimates  for  the 
year  ending  June  30th,  1905,  is  $102,866,449,  which 
shows  an  increase  of  $26,846,568  over  the  Appropriation 
tor  the  current  fiscal  year.  This  increase  is  due  in 
the  main  to  the  large  additional  amount  required  for 
the  construction  and  for  the  armour  and  armament 
of     vessels     already   authorised   for    new  dry  docks  . 


and 'other  navarestablishments,  and  forajarger  coal 
bill.'  The  following  are  the  items :—  .gjj 

Pav  of  the  Navy $19,824,093 

Pay.  miscellaneous  600,000 

Contingent,  Navy  15,000 

Emergency  fund ,  J°'««6 

Bureau  of  Navigation i,3b3.»»o 

Bureau  of  Ordnance 3.770.70° 

Bureau  of  Equipment ''■'*97.903 

Bureau  of  Yards  and  Docks       ..  ..  922.884 

Public  Works,  Bureau  of  Yards  and  Docks       8,164,874 
Public  Works,  Bureau  of  Navigation, 

Naval  Academy         3,000,000 

Naval  Training  Station,  Rhode  Island  14,000 

Naval  War  College        8,125 

Naval  Station,  Great  Lakes      .  .  .  .  250,000 

Public  Works,  Bureau  of  Ordnance      ..  248,900 

Public  Works,  Bureau  of  Equipment  .  .  7.800 

Public  Works,  Bureau  of  Medicine  and 

Surgery  ;0'°°o 

Bureau  of  Medicine  and  Surgery  .  .  360,000 

Bureau  of  Supplies  and  Accounts  ..  5,203,932 

Bureau  of  Construction  and  Repair      .  .  8,595,824 

Bureau  of  Steam  Engineering  .  .  .  .  3.572.900 

Naval  Academy ^'t'l 

Marine  Corps— Paymaster        ..  ..  2,118,875 

Quartermaster 1,690,290 

Increase  of  the  Navy— Construction  and 

Machinery  28,826,860 

.Armour  and  armament 12,000.000 

Equipment  400.000 

Total  $102,866,449 

MINOR  NAVIES 
.•Jifs/)-;:!!.— The  full  speed  trials  of  the  Austrian 
battleship  Babenberg  have  been  concluded  with  note- 
worthy results.  According  to  contract,  she  was  to 
make  18-5  knots  with  136  revolutions,  and  engines 
developing  11,900  h.p.  The  official  figures  for  the 
result  of  the  trial  state  that  she  made  20-6  knots,  her 
engines  working  at  149  revolutions,  and  the  horse- 
power developed  was  17,011.  It  must  be  an  almost 
unique  occurrence  for  engines  to  develop  nearly  fifty 
per  cent,  in  excess  of  their  anticipated  power.  The 
boilers  are  of  the  Belleville  type,  with  economisers. 

The  battleship  Erzherzog  Karl,  the  largest  sh  p  in 
the  Austrian  Navy,  was  launched  at  Trieste  on  October 
4th,  in  the  presence  of  the  Archduke  and  Archduchess 
Rainer.  The  naming  ceremony  was  performed  by 
the  Archduchess  Marie.  This  vessel  and  her  sister 
also  building  at  Trieste,  but  not  yet  launched,  displace 
10,600  tons,  are  390^  ft.  in  length,  and  carry  as  principal 
armament  four  9-4-in.  guns.  In  addition,  there  are 
eight  7-5-in.,  and  six  6-in.  guns  as  secondary  battery. 
The  engines,  which  are  to  develop  14,000  h.p.,  will 
be  supplied  with  steam  by  Yarrow  boilers,  and  are 
expected  to  g've  a  speed  of  19  knots. 

/';(( /,,!■.  -I'lie  new  cruiser  Abdul  Hamid,  sister  to 
till'  Ah,l-:l  Mnliid.  launched  at  Philadelphia  earlier 
,„  ih,  \,,,i-.  to.ik  the  water  at  Elswick  on  September 
J51I1.  Iliis  vessel  is  of  the  protective  deck  type,  has 
a"  length  of  ^o  ft.,  and  displaces  3,830  tons.  The 
protective  deck  extends  over  the  whole  of  her  length, 
being  4  in.  thick  on  the  sloping  parts,  and  i^  in.  thick 
on  the  hoiizontal  parts.  Numerous  water-tight 
bulkheads  extend  to  the  upper  deck,  and  the  double 
bottom  is  sub-divided  into  a  number  of  water-tight 
compartments.  The  principal  armament  consists i of 
two  6-in.  and  eight  47-in.  guns.  Two  i8-in.  torpedo 
tubes  are  also  fixed,  above  water.  Messrs.  Hawthorn, 
Leslie  and  Co.,  are  the  builders  of  the  machinery, 
which  is  designed  to  produce  12,500  h.p.,  giving  the 
vessel  a  speed  of  22  knots. 
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The  New  Atlanties. 

All  three  of  the  latest  express  engines  <if  the 
"  Atlantic  "  or  4-4-2  type,  Ijuilt  fur  British  railways 
arc  now  on  the  metals,  ,inil  will  ^,.11  1m'  m  regular 
work.  They  are,  of  i("ii  i  X"  h  ■  '  I  ,1  liance," 
on  the  Great  Western  ;  N-  1  .nili.  (,i  ,ii  Northern 
and  No.  .-32  on  the  N..i  ih-l  ,l^t,■m  lv,iik\,i\.  Kach 
of  the  locomotives  has  Ijeen  generally  ili^iiilnfl  in 
this  portion  of  P.^GE's  Magazine,  and  il  w  ill  1"  kiik  m^ 
bered  that  Great  Western  No.  102  is  a  I.  mi  .  n  liii.l.i 
compound  of  the  de  Glehn  du  Rnus.pRi  ..id.i,  uitli 
6  ft.  Sin.  coupled  wheels  ;  cylimlcis,  hiL;li  lutssurc  (j) 
placed  outside  :3|in.,  and  low  pn-^suir  (:)  placed 
inside  22j*in.  ;  25^  in.  piston  strnkr,  j,;j,t  ^ipiare  leet 
of  heating  surface  and  228  lb.  steam  pressure,  while 
Great  Northern  No.  231  is  a  non-compound  high 
pressure  engine  with  6  ft.  /in.  coupled  wheels;  outside 
cylinders,  iSJ  by  24,  2,500  square  feet  of  heating 
surface,  and  175  lb.  steam  pressure  ;  and  North-Eastern 
No.  532  is  also  of  the  high  pressure  non-compound 
class  with  6  ft.  10  in.  coupled  wheels,  outside 
cylinders  20  by  28,  2,^00  square  feet  of  heating 
surface,  and  200  lb.  steam  pressure  1|  111, i\-  Ik-  noted 
as  a  remarkable  noveli\  ili,it  ili-  iwo  1.  .i  omotives 
of  British  design  have  aau.ilK  l,ii-.  r  IrmIiiih  surface 
in  their  boilers  than  has  tie  '  IrLiRlnuan."  But 
on  the  other  hand  it  must  be  borne  in  mind  that  the 
boiler  of  the  Great-Western  engme  has  in  ordinary 
working  only  to  fill  two  I3iin.  by  25^  in.  cylinders 
with  "  live  "  steam,  whereas  the  cyhnders  which  the 
Great  Northern  boiler  has  to  fill  are  18}  by  24,  while 
those  of  the  North-Eastern  have  the  colossal  dimensions 
of  20  in.  by  28  in.  So  possibly  the  French  boiler 
may  be  deemed  the  largest  after  all,  relatively  to 
the  demand  which  will  be  made  upon  it.  Still  the 
other  two  boilers  are  considerably  in  advance  of 
any  previou.sly  seen  in  this  country,  if  only  those 
supplied  to  the  new  Caledonian  six-coupled  express 
engines,  Nos.  49  and  50,  and  to  the  eight-coupled 
goods  type,  "  600  "  class  on  the  same  Scottish  railway 
be  excepted. 

Boilers  and  Cylinders. 

Naturallv  the  lirse  di-.,re|.aiirv  between  the  boiler 
and  cyliuM.  I-  .linuiisi,  „is  ,,,  il;.-  ,  ,1  ,.  -,  ,.\  the  locomotives 
just  nicnii.ii]..l,    ,11^1   ,,(  ,,ii,,  ,    ,  ;i,,ii,      o!  recent  build, 

hasextjiiil  nm.  h  ,;i  iiiii  h  .n  .nnl iiiM  111  in  engineering 

circles.  'l,il,iTrj,  ih.-  i-,v,,  I  a  it  i.li--i.-,rjii,-il  "Atlanties," 
Groat  Northern  No.  251  and  North-Rastern  No. 
532,  the  contrast  is  extraordinary.  Both  engines  have 
boilers  5  ft.  6  in.  in  diameter  with  about  2,500  square 
feet  of  heating  surface,  and  both  are  designed  for 
work  practically  identical  in  class.  Yet  the  one  has 
cylinders  only  iS,;  in.  in  diameter  with  a  24  in.  piston 
stroke,  while  the  other  has  20  in.  cvlinders  with  28  in. 
piston  stroke.  It  is  true  the  Noiili  F,i-,l.iii  engine 
has  driving  wheels  of  3  in.  hk  ili  .hnu'lrr  than 
those  of  the  Great  Northern  locoai  '  r,  -  .  >  1  h.  ilispro- 
portion  is  not  quite  so  great  as  it  wonl.l  ,ip|' n-  (roin 
citation  of  the  cylinder  dimensions  only.  I'or  those 
cylinders  will  be  filled  and  emptied  proportionately 
with  less  frequency  and  consequently  so  much  less 
steam  will  be  used  and  needed.  It  may  be  anticipated, 
however,  with  considerable  probaliilily  that  ultimately 
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its    advantages.     Larger    cylinders    than    these    have 
still    to    be  justified  by  their  results. 

North-Eastern  Compound  Experiences. 

The  North-Easu-ni,  whu  li  .l.iiiiit.K  ,iil..|iliM  com- 
pounding on  the  Worsdell-von  lioni  s'  s\  -,1.  111  ..iLiliteiu 
years  ago  and  built  a  iiiiiiil"r  oi  .  i|,.iiii-  b  ah  cxiirr-,-, 

and  goods  on   that  syslian    Mi'ia  ant    to   -.liL    t  ^^ 

three  railways  of  more  1110,1.  o  .hnii  lo  ai-  n  '■■'■  ipp'  ,11^ 
to  have  conclusively  reviil..l  so  ila-  laai-.  nap  anal 
inethod.  For  several  years  jiast  the  VVorbdell-voii 
Borries'  compound  passenger  engines  have  steadily 
undergone  conversion  into  the  ordinary  type.  The 
handsome  7  ft.  7  in.  single-wheelers  which,  when  they 
first  came  out,  some  fourteen  years  ago,  were  loudly 
proclaimed  as  the  greatest  as'  well  as  the  last  thing 
out  in  express  engines,  were  the  first  to  go  out  of 
the  compound  ranks,  and  have  1oiil>  sin 
formed     mi   1    non-i  ompoiuaK.      '-i  ,    li,i\ 


trans- 
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a  non-compound,  but  as  a  three-cylinder  compound 
of  novel  design.  In  her  new  guise,  this  engine.  No. 
161Q,  has  now  been  running  for  some  years  with  distinct 
success  and  has,  under  the  observation  of  the  present 
writer,  done  much  excellent  work.  So  far,  however, 
its  influence  seems  to  have  been  felt  on  other  territory 
than  the  North-Eastern.  But  before  proceeding  into 
that  territory  it  is  necessary  to  notice  that  the  North- 
Eastern  Worsdell-von  Borries'  compounds  were  the 
batch   of   express   engines   virtually 


7  ft.  coupled  wheels, 
previouslv  constiValad  l.\  Mr,  T.  W.  Worsdell  while 
he  wasCliief  M(i-li,ina  ,il  1- ii.,;iiia.'r  of  the  Great  Eastern 
Railway.  All  lla  -  la  in  a  ihis  batch,  eleven  in 
number,  viz.,  230  ,iial  no  ;..,,,  long  have  been  con- 
verted by  the  present  Locomotive  Superintendent, 
Mr.  J.  Holden,  into  locomotives  of  the  ordinary  type. 
Not  one  compound  now  remains  on  the  Great  Eastern, 
and  only  one  of  what  mav  be  termed  the  modern 
order  on' the  .Xorth-I'astern.' 
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The  Midland  Compounds. 

In  0-f  So\'em]'<-T  iniiiil)i-r  of  this  Magazine  (pp.  450 
and  45 1 )  .1  ilescri|iliiin  \\,is  'j,\vfn  of  the  two  ortmpound 
en:^ini',  iK:,ii;nr,l  l.\  'Mr  S.  \V.  Johnson,  I^ocoinotive 
Su]iernil. ml.  Ml  •■\  iln  Miill.inil  Railway,-  and  of  some 
Tt'ceni    work    ]  >.  1 1  I'lii.l    l.\     lliem   nnder   the   present 
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steam.     This  paint  has 
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appears  to  need  far  more  careful  inves- 
it  has  yet  received  ;  else  it  is  difficult 
ieve  that  we  should  be  met  with  such  strangely 
lilar  proportions  as  those  of  the  Great  Western 
North-Western  c  >inp  mnds.  respecliv-elv.  MM. 
rlni   .md   dii    1;  1,1-  III.  1    I I. "in.   I    it  "needful 


rlu'rl- 


ow 


1)\^  JO  m  .  an 
approximate! 
North- Kaster 
the  London 
by  Mr.  F.  W. 
hiRh-pressun 


i-l--asterii  .n-.n.-  \...  I'.i,.  I  hey  are 
in  llic  same  .general  priULiple  with  one 
cylinder  of  the  same  size,  viz.,  19  in. 
l1   two  low-pressure  cylinders  outside  of 


of  liis  Jubilee  Class,"   while 
11   with    16  in.   high-pre.ssure 


t  that  one  lias  ordinary 
has    the   ribbed    tubes 


of  the  ordinal 
is  by  the  wa\ 
attention  will 
however,  at  I 
sense  view  of 
certainly   appc 


■as)  and  so  will  be 
,ondon  engineers, 
rm  interest    in  the 


Ratio  of  Dimensions. 

It  is  impracticable  within  the  limits  of  the  present 
notes  to  attempt  dealing  exhaustively  or,  indeed, 
superficially    witli 


ted    and    diffioilt    question 


of  the  best 
and  low-pres 
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II  .in.-,  II  .1  ,,|.|..  ,11-  I',  be  at  all  certani  lli  ,!  ■  \  m  )i  .iv 
ih,  ,ii.jiii.  ,  ml'  111  11.  .1  be  improved  by  (\ii  I  li  r  'I1  I'li-tii- 
i,'4n.  1 1.  .11  :  iii-aliK  a  [jreferable  expeli.nl  iiiu.'it  1  .>-• 
to  put  uu  ilieiii  uiulIi  larger  biih^r-;,  aa  I  it  1  ..-i  u  jI 
seem  unlikelv  that  this  plan  will  i.  pai^a  1  111  course 
of  time.  But  the  fact  that  it  has  I.:  .11  I  ata.l  lajessary 
to  make  and  carry  (Hit  the  hard-an.l  last  ml.-  that  even 
these  etiuiii.s  win  11  their  load  exceeds  "seventeen 
coaches  -  1\m1\  I  \\li.elers  being  reckoned  as  two, 
eight-will  -1.  IS  a  ,  .'IK'  and  a-half,  six-wheelers  as  one — 
must  be  assist-  I  l.\  a  ])ilot,  does  seem  to  suggest  that 
the  practical  ex])crience  of  these  massive  and  fine- 
looking  engines  has  not  inspired  such  confidence  in 
their  capacity  as  would  warrant  an  exception  to  this 
rule  being  made  in  their  favour.  Nevertheless,  the 
writer  feels  bound  to  say  that  his  personal  experience 
of  their  working  leads  him  to  believe  that  they  are 
capable,  without  assistance,  of  much  harder  work  than 
that  which  is  at  present  allotted  to  them.  It  may 
also  be  added  that  experiments  have  been  made 
with  one  of  their  number,  1Q52  "  Benbow,"  by  modi- 
fying the  arrangement  of  the  valve-gear,  which  have 
given  such  satisfactory  results  as  to  hold  out  good 
promise  that  at  no  distant  date  it  may  be  found  per- 
missible to  relax  in  their  favour  the  "  seventeen  coach  " 
piloting  rule.      It  is,  at  any  rate,  to  be  hoped  so. 


THE    niNING    WORLD. 


Accidents  in  IMines  and  Quarries. 

A  report  issued  by  the  Home  Office  gives  statistics 
relating  to  persons  employed  and  accidents  at  mines 
and  quarries  and  to  the  enforcement  of  the  Mines 
and  Quarries  Acts. 

In  :902  there  were  employed  at  coal  mines  651,505 
persons  underground  and  159,282  above  ground,  and 
at  iron  mines  12,393  underground  and  4,135  above 
ground.  At  other  mines  28,288  persons  were  employed, 
and  at  quarries  97,108  persons. 

There  occurred  in  and  about  mines  and  cjuarries 
1,061  separate  fatal  accidents,  causing  the  loss  of  1,172 
lives,  1,053  at  mines  and  119  at  quarries.  These 
figures  correspond  to  a  death-rate  of  1-23  per  1,000 
employed  at  mines  (the  lowest  rate  yet  recorded)  and 
123  per  1, 000  at  quarries.  Taking  underground 
workers  separately,  the  death-rate  from  accidents  at 
mines  was  1-370  per  1,000  employed,  while  for  surface 
workers  the  rate  was  0-687  per  1,000. 

In  1902  there  were  seventy-three  prosecutions  of 
owners,  agents  and  managers  for  offences  untler  the 
Coal  and  Metalliferous  Mines  Regulation  Acts,  fifty-two 
of  which  resulted  in  convictions.  In  the  same  year 
there  were  859  prosecutions  of  workmen  for  offences 
under  these  Acts,  829  convictions  being  obtained. 

Mining  Legislation. 

The  beneficial  eflect  of  mining  legislation  for  the 
prevention  of  life  and  limb  since  1851  was  strikingly 
shown  at  the  recent  annual  meeting  of  the  South 
Staffordshire  and  East  Worcester.=hire  Institute  of 
Mining  Engineers.  Mr.  Isaac  Meachem,  the  newly 
elected  president,  traced  the  circumstances  which  gave 
rise  to  our  present  elaborate  system  of  inspection 
and  regulation.  For  the  year  1S51,  the  first  year  of  the 
Act  for  inspection  of  coal  mines  in  Great  Britain,  the 
proportion  of  lives  lost  was  i  in  219;  for  the  year 
1 85 5  it  was  I  in  254,  or  a  reduction  of  from  4-55  to 
3-93  per  thousand,  a  result  which  justified  the  passing 
of  that  Act.  For  the  year  1856,  the  year  in  which 
"  an  Act  to  Amend  the  Law  of  the  Inspection  of  Coal 
Mines  in  Great  Britain  "  came  into  operation,  the 
proportion  was  i  in  233,  in  i860  it  was  i  in  248,  or  a 
reduction  from  4-:  2  to  4-02  per  thousand.  In  i86x, 
when  the  "  Act  for  the  Regulation  and  Inspection 
of  Mines  "  came  into  force,  the  accidental  death-rate 
was  I  in  every  299  persons  employed,  in  1872  it  was 
I  in  194,  a  reduction  from  3-34  per  thousand  to  2-53 
per  thousand,  and  this  in  spite  of  the  fact  that  during 
this  period  several  terrible  explosions  occurred,  in- 
cluding one  at  the  Oaks,  when  361  lives  were  lost,  and 
another  at  Ferndale  with  178  lives  lost.  The  total 
reduction  was  from  4-55  per  thousand  in  1851  to 
2-53  per  thousand  in  1872,  or  44-4  per  cent. 

Dealing  with  the  percentage  of  life  saved  in  1902  as 
compared  with  1851,  Mr.  Meachem  showed  that  in 
1851   the  loss  of  life  was  984.     The  .same  percentage 


of  Joss  for'1902  would  be  3,754,"a  difference  of  2,770, 
which  represents  the  saving  of  life  in  1902  as  compared 
with  1851. 

Ankylostomiasis. 

The  report  of  Dr.  J.  S,  Haldane,  F.R.S.,  on  Ankylos- 
tomiasis in  the  Westphalian  Collieries,  is  now  available, 
and  sets  forth  the  means  which  should  be  taken  for 
preventing  the  spread  of  the  disease  in  Great  Britain. 
During  the  month  a  conference  was  held  at  the  Home 
Office  between  the  representatives  of  the  coal  owners 
and  the  miners  of  England  and  Wales  on  this  subject, 
when  the  following  conclusions  were  reached. 

(I)  That  the  time  had  not  yet  arrived  for  the  pro- 
mulgation of  special  rules  ;  (2)  that  it  is  desirable 
that  local  conferences  should  be  held  in  each  district 
between  the  owners  and  miners  in  order  to  agree  upon 
the  best  measures  to  be  taken  ;  (3)  that  a  recommenda- 
tion should  be  made  to  the  Home  Secretary  that,  in 
the  event  of  his  attention  being  called  to  any  mines 
which  were  seriously  suspected  of  being  infected, 
arrangements  should  be  made  for  an  examination  of 
them  ;  and  (4)  that  the  Secretary  of  State  should  also 
be  asked  to  circulate  information  as  to  the  disease, 
its  diagnosis,  treatment,  and  other  particulars,  to 
medical  practitioners  in  mining  districts,  and  also 
(in  a  more  popular  form)  to  the  persons  engaged  in  the 
mining  industry. 

Although  not  a  fatal  disease  in  the  ordinary  sense 
of  the  word.  Ankylostomiasis  is  nevertheless  a  fearful 
scourge  when  once  it  obtains  a  hold  in  a  mining  district, 
for  one  of  its  effects  is  to  deprive  the  men  of  energy. 
A  useful  pamphlet  on  this  subject  has  been  issued 
by  the  Colliery  Guardian,  setting  forth  the  cause, 
treatment,  and  prevention  'of  the  disease,  the  charac- 
teristics of  which  have  already  been  discussed  injhese 
columns.  The  subject  is  very  fully  dealt  with,  and 
the  absolute  necessityof  co-operation  between  employers 
and  the  men  in  effecting  the  necessary  sanitary  pre- 
cautions, is  emphasised.  It  is  mentioned  that  the 
earliest  recorded  discovery  of  Ankyloslomiim  duodenale 
in  Europe  was  by  Dubini  in  1838,  but  it  was  not  until 
the  outbreak  of  anaemia  among  the  workmen  driving 
the  St.  Gothard  tunnel  in  1879  that  it  was  recognised 
as  a  dangerous  parasite. 

It  is  very  satisfactory  to  know  that  this  matter 
has  been  engaging  the  continuous  attention  of  the 
Home  Secretary  since  the  appearance  of  the  d  sease 
in  a  Cornish  mine  towards  the  close  of  last  year, 'and 
that  everything  has  been  done  both  by  investigation 
in  Cornwall  and  in  Westphaha,  to  prevent_the  spread 
of  .\nkylostomiasis  in  this  country. 

Coal  Mining  at  Home  and  Abroad. 

By  the  latest  Board  of  Trade  returns,  the  total  known 
coal  production  of  the  world,  exclusive  of  brown  coal 
or    lignile,    is    sliown    lo    be    about    700,000,000    tons 


The    Mining   World. 


<of  2,240  lb.)  pc-r  annum,  of  which  the  I'nited  Kingdom 
produces  rather  less,  and  the  I'nited  States  rather 
more,  than  one-third. 

The   following   statement   shows   the   production   of 

coal  in  the  five  principal  coal-producing  countries  of 

the  world  in  1900,  1901,  and  1902  : — 


owners'  demand  for  a  reduction  of  5  per  ce 
wages.  Submitting  the  case  for  the  coj 
F.  W.  Davis  pointed  out  that,  accorriinu 


1900. 

1901. 

1902. 

United    King- 

Tons. 

Tons. 

Tons. 

dom* 

225,181,000 

219,047,000 

227,095,000; 

Germanyt    .. 

109,290,000 

108,539,000 

107,436,000: 

Francet 

32,722,000 

31,634,000 

29,574,000* 

Belgiumf      .  . 

23,463,000 

22,213,000 

22,769,000+ 

United  States* 

240,788,000 

261,874,000 

268,688,000+ 

ed  at 


lod. 


As  compared  with  its  population,  the  production  of 
coal  in  the  United  Kingdom  still  surpasses  that  in 
the  United  States. 

The  following  statement  shows  the  average  value 
per  ton  of  the  coal  produced  taken  at  the  collieries, 
in  the  various  countries  in  the  year   1901  : — 

United  Kingdom,  9s.  4jd.  per  ton ;  Germany, 
9s.  4jd.  per  ton  ;  France,  12s.  7^d.  per  ton  ;  Belgium, 
I2S.  2id.  per  ton  ;   United  States,  5s.  6^d.  per  ton. 

These  prices  represent  a  fall  of  about  is.  6d.  per  ton 
in  the  United  Kingdom,  and  is.  9d.  per  ton  in  Belgium, 
but  a  rise  of  6d.  per  ton  in  Germany,  7d.  per  ton  in 
France,  and  3d.  per  ton  in  the  United  States. 

The  provisional  figures  available  for  1902  indicate  a 
further  fall  of  is.  id.  per  ton  in  the  United  Kingdom, 
whilst  in  Germany  there  has  been  a  return  to  the  level 
of  1900,  and  in  the  United  States  a  further  rise  of  yl. 
per  ton. 

In  spite  of  the  fall  in  prices  in  this  country,  the 
average  value  continues  considerably  higher  than  it  was 
before  the  great  rise  which  took  place  in  1900. 

In  the  excess  of  exports  over  imports  the  United 
Kingdom  heads  the  list  by  exporting  60,400,000  tons,  or 
36  per  cent,  of  the  total  output.  In  the  United  States 
6,127,000  Ions  were  exported,  which  represents  about 
2-3  per  cent,  (jf  that  produced. 

The  total  consumption  of  coal  in  the  United  States, 
amounting  to  265,105,000  tons,  surpasses  that  of  any 
other  country  ;  the  United  Kingdom  last  year  used 
166,698,000  tons. 

The  value  of  the  minerals  produced  at  the  mines 
and  quarries  of  the  United  Kingdom  in  1902  was 
;^i07, 134,854,  a  decrease  of  eight  miUions  compared  with 
the  preceding  year,  mainly  owing  to  the  reduced 
prices  paid  for  coal. 

Miners'  'Wages. 

At  Cardiff,  Lord  Peel,  in  his  capacity  as  Chairman  of  the 
South   Wales  Coal  Conciliation  Board,  has  granted  the 

*  Tons  of  2,2401b. 

t  Metric  tons  of  2,204  lb. 

;  Provisional  figures. 


ciu.irler  ended  Oclobcf  l,l^l  ^li.Aicd  llic  .uci.iyc  to  be 
I2S.  gd.,  and  wages  were  48I  per  cent,  above  the  stan- 
dard. Thus  in  respect  of  the  iid.  per  ton  difference 
betiveen  iis.  lod.  and  12s.  gA.  the  owners  were  now 
paying  in  wages  iSJ  per  cent.,  whereas  under  the  old 
sliding  scale  the  men  were  entitled  only  to  payment  at 
the  rate  of  8^  per  cent,  in  respect  of  every  shilling 
advance  in  the  average  prices  of  coal.  Mr.  VV.  ..Abra- 
ham, M.P.,  replying  for  the  men,  urged  that  the  owners' 
figures  did  not  agree  with  those  of  the  Custom  House 
returns,  which  showed  a  higher  average  selling  price, 
and  the  owners  pointed  out  that  those  statistics,  being 
filled  in  by  office  boys,  were  not  reliable.  Mr.  Abraham 
said  the  men  had  offered  to  compromise  on  a  reduction 
of  3l  per  cent.  At  the  Mi-i;e-liMii  .1  his  lordship  the 
owners  retired  to  recciii-i,iLi  tin-  niier,  but  on  their 
return  they  declared  tlu  \  <-uUl  ii.it  leeede  from  their 
demand  lor  5  per  cent       rhe\ieU   lliev  were  entitled  to 


nted    till 


10  per  cent.,  and  it  w  .is  111  -m  ,1  di-n  e  1 

compromise    ;  ml    n-neilMtion    lli.it    1 

demand  to  5  per  cent.     Ultimately  his   lordship  granted 

the  5  per  cent,  reduction. 

Ne'w  Zealand  Mines. 

Notwithstanding  the  fact  that  several  New  Zealand 
mines  have  closed  down  during  the  last  two  years,  the 
yield  of  gold  throughout  the  Colony  has  increased. 
The  report  of  the  Department  of  Mines  on  the  goldfields 
of  Xew  Zealand  in  the  year  1902  shows  that  for  the 
year  ending  December  31st,  190 1,  the  value  of  gold 
entered  for  exportation  was  very  largely  in  excess 
of  that  of  the  previous  year,  while  an  increase  amounting 
in  value  to  ^197,650,  is  reported  for  the  year  ending 
December  31st,  1902,  the  total  value  for  the  year  being 
£i,gSiA33-  This  is  the  highest  yield  since  1873,  and 
makes  a  total  value  of  ;£6i,iii,3i6  for  gold  exported 
from  the  year  1857  to  the  end  of  1902.  'With  regard 
to  minerals  other  than  gold,  the  report  states  that  some 
40  tons  of  scheeUte  have  been  separated  during  the  year 
by  Messrs.  Donaldson  Bros.,  of  Golden  Point.  Macrae's, 
Otago.  The  mineral  occurs  in  the  quartz,  and  is 
saved  by  concentration.  Negotiations  have  been 
commenced  during  the  year  with  the  object  of  working 
the  ironsand  deposits  of  Taranaki  and  the  ironstone 
at  Parapara.  A  discovery  of  rock  phosphate  was 
reported  from  Clarendon,  Otago,  in  the  spring  of  the 
year  1902,  and  since  that  time  developments  have 
progressed  rapidly.  Deposits  of  phosphate  were 
found  to  exist,  which,  when  opened  out,  proved  quite 
equal  to  the  most  sanguine  expectations,  and  from 
these  quarries  2,000  to  3,000  tons  have  already  been 
mined. 


state  of  Shipbuilding. 

As  the  year  draws  to  an  end,  work  in  the  shipyards 
declines.  After  the  little  spurt  in  September,  October 
was  dull  in  the  extreme,  partly  as  the  result  of  the 
collapse  on  the  stock  markets  and  the  general  financ  al 
hesitation,  and  partly  as  the  result  of  the  expectation 
of  a  considerable  amount  of  American  "dumping" 
of  steel.  Enough  is  known  to  show  that  the  tonnage 
output  for  the  year  will  be  considerably  under  that 
of  last  year.  The  amount  of  work  on  hand  in  the  Scotch 
yards  has  declined  about  150,000  tons  during  the  year, 
and  the  position  in  the  North  of  England  seems  even 
worse.  The  monthly  launches  are  now  about  double 
the  amount  of  new  tonnage  booked.  These  facts  have 
so  impressed  themselves  on  the  minds  of  the  shipyard 
workers  and  marine  engineers  that  the  agitation  for 
an  increase  of  wages  has  disappeared,  and  the  movement 
now  is  towards  a  reduction  of  wages.  In  the  North 
of  England  the  employers  have  notified  a  reduction 
of  5  per  cent,  in  December.  Recent  contracts  for 
cargo  boats  have  been  placed  at  very  low  rates,  viz., 
at  id  to  l^  I2S.  6d.  per  ton  deadweight  capacity 
for  large-sized  boats.  This  is  just  about  the  price 
of  steel  ship  plates,  which,  however,  ought  now  to 
become  a  little  cheaper  since  pig  iron  has  come  down. 
Wages,  however,  are  about  30  per  cent,  higher  than 
when  new  ships  were  being  contracted  for  at  anything 
like  present  prices.  In  the  early  part  of  November 
some  fair  contracts  for  new  ships  were  placed. 

Turbines. 

The  Cunard  Turbine  Commission  are,  in  the  course 
of  their  investigations,  to  spend  some  time  in  New 
York,  conducting  experiments  with  two  sorts  of 
turbines  which  have  been  patented  by  prominent 
marine  engineers  of  that  city  and  vicinity.  And,  in 
the  meantime,  Messrs.  J.  and  A.  Allan,  Glasgow, 
are  in  the  market  for  a  second  liner  for  their  Canadian 
service  to  be  fitted  with  turbines  instead  of  recipro- 
cating engines.  This  new  steamer  is  to  be  a  sister - 
ship  of  the  Victorian,  now  building  in  the  yard  of 
Messrs.  Workman,  Clarke  and  Co.,  Ltd.,  Belfast,  but 
it  is  not  yet  settled,  while  we  write,  where  she  will 
be  constructed,  offers  having  been  invited  from  a 
number  of  shipbuilders.  The  new  vessels  will  each 
be  about  540  ft.  long  overall,  of  12,000  tons  gross, 
and  30,000  i.h.p.,  with  a  speed  of  17  to  18  knots, 
that  is,  aliout  two  knots  faster  than  the  Bavarian 
and  the  Tunisian,  which  are  at  present  the  Company's 
fastest  liners. 


Shipping  Statistics. 

In  these  days,  when  statistics  are  so  much  in  vogue, 
it  is  remarkable  how  fantastic  is  the  employment 
of  figures  relative  to  shipping.  In  no  other  de- 
partment of  commerce  is  it  so  noticeable.  Thus 
gross  and  net  and  registered  tonnages,  deadweight 
tonnage,  entrances  and  clearances,  rei)eated  voyages 
and  so  on  are  used  to  bewilder  the  plain  man 
anxious  to  know  the  plain  truth.  One  authority 
says  that  the  United  Kingdom  owns  9,152  steamers 
and  sailing  vessels  of  100  tons  and  upwards,  aggregating 
14,889.570  tons-gross  of  steamers  and  net  of  sailers — 
and  another  gives  the  figures  as  7,221  and  9,492,327. 
respectively.  It  is  not  explained  that  the  latter 
tonnage  is  net,  or  that  the  first-n.Tmed  represent 
the  returns  up  till  June  30th.  .mil  thr  I. itur  to  December 
31st  only.  Then,  again,  tin'  li^iiii-,  iiKlude  wooden 
and  composite  vessels,  whicli  lui\r  Utile  influence  on 
the  ocean  carrying  trade  of  the  world,  and  are,  there- 
fore, of  Uttle  statistical  value.  These  points  acquire 
considerable  interest  when  one  considers  the  vastly 
predominant  mercantile  marine  of  Great  Britain 
compared  with  other  maritime  countries,  from  a 
foreign  trading  point  of  view.  A  contributor  to  the 
Glasi^ow  Herald  has  prepared  the  following  special 
table,  ignoring  all  wooden  and  composite  vessels.  An 
attempt  was  made  to  obtain  the  figures  for  saiUng  vessels 
of  800  tons  and  upwards,  and  for  steamers  of  1,000 
tons  and  upwards — these  being  limits  practical  towards 
an  estimate  of  the  actual  ocean-going  tonnage  having 
influence  on  the  freight  market.  The  figures  of  foreign 
countries  could  not  be  readily  obtained,  however,  and 
the  minimum  of  100  tons  had  to  be  taken.  This  limit 
includes  a  large  number  of  craft  whose  commercial 
career  is  extremely  restricted  in  its  area  of  operation  : — 

The  Worlds  Iron  and  Steel  Tonnage. 


Gro'i!.  ions. 

Ntt  Ions. 

Total  tons. 

Britain  and  Colonies 

14,088,729 

1,426,415 

5,515,144 

America  (ocean) 

1,039.367 

109.683 

1,149,050 

Denmark      .  . 

481,976 

35,769 

517.745 

France 

1,151,166 

402,128 

1,553-294 

Germany      .  . 

2,793,621 

442,187 

3,235,808 

Holland        .  . 

611,997 

32,529 

644,526 

Italy 

703.386 

188,028 

891,414 

Japan 

515.860 



515,860 

Norway        .  . 

891,322 

205,631 

1,096,953 

Russia 

573.642 

41.943 

615.585 

Spain 

7.9.286 

3,012 

722,298 

Sweden 

477,042 

24,628 

501,670 

All  others     . . 

1,670,985 

56.647 

1,727,632 
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Ocean  Tonnag-e. 

The  shipping  tonnage  owned  by  the  I'nited  Kingdom 
and  her  Colonies  and  dependencies  is  thus  shown 
to  be  15,515,144  tons,  gross  of  steamers  and  net  of 
sailers.  The  tonnage  owned  by  the  whole  of  the  rest 
of  the  world,  according  to  Lloyd's  Register,  amounts, 
to  13,171.835  tons  on  same  basis.  But  the  tonnage 
owned  by  the  United  States  in  coasting  and  special 
trades  has  practically  no  influence  on  the  freight 
markets  of  the  world,  and  may  be  deducted.  This 
brings  the  world's  ocean  tonnage  down  to  12,022,785 
tons,  against  our  15!  millions.  If  the  tonnage  owned 
by  British  Colonies  and  dependencies  be  deducted, 
we  get  I4.f  milUons  tons  for  the  United  Kingdom, 
against  slightly  over  12  millions  for  our  real  com- 
petitor.':. Japan  has  no  sailers  entitled  to  take  a  place 
in  this  table,  and  the  average  size  of  her  steam  fleet 
is  the  highest  of  any  country.  Germany,  Italy, 
Great  Britain,  and  Holland  follow  next,  in  the  order 
named.  In  average  size  of  saiUng  vessel  France  is 
lirst,  the  next  in  order  being  Great  Britain,  Germany, 
Italy,  and  Russia.  What  is  called  the  "  world's 
tonnage  "  will  have  to  be  increased  by  22  per  cent, 
before  it  equals  that  of  this  country.  Last  year  we 
added  a  greater  tonnage  to  our  fleet  than  France, 
Germany,  Italy,  Norway,  and  Sweden  combined 
and  that  in  spite  of  sailing  and  building  bounties. 

Oil  Fuel  for  Steamers. 

The  •\dmiralty  Committee  on  Oil  Fuel  have  witnessed 
an  important  series  of  practical  tests  at  the  works 
of  the  Wallsend  SUpway  and  Engineering  Company, 
who  have  fitted  many  vessels  in  recent  years  with 
the  system.  The  boiler  used  was  of  the  ordinary 
marine  type,  12  ft.  6  in.  in  diameter,  and  11  ft.  long, 
with  262  tubes  of  2i-in.  external  diameter,  and  fitted 
internally  with  retarders.  The  total  heating  surface 
was  1,695  square  feet,  and  the  grate  area  40  square 
feet.  There  was,  first,  a  trial  of  coal,  when  the  rate 
of  consumption  was  24- 3  lb.  per  square  foot  of  grate, 
and  each  pound  gave  9-31  lb.  of  steam  from  and  at 
2 1 23  F.  Texas  oil  was  then  tried  under  natural  draught, 
and  the  consumption  of  theoil  was  equivalent  to  15-8  lb. 
per  square  foot  of  grate,  each  pound  of  oil  giving 
14-45  lb.  of  steam  from  and  at   212°   F.     On  a  trial 


with  closed  stokehold  the  air  pressure  was  increased 
to  I  i  in.,  and  the  quantity  of  oil  burned  was  almost 
doubled,  30' 5  lb.,  while  the  evaporative  efficiency 
was  about  the  same,  i4'o61b.  By  the  use  of  li-in. 
pressure  it  became  possible  to  practically  double 
the  steam  supply.  The  system  of  burning  the  fuel 
is  that  of  Rusden  and  Eccles,  of  which  the  Wallsend 
Company  are  the  sole  manufacturers.  This  system 
has  been  very  successful,  but  is  open  to  the  objection 
that  the  steam  used  in  spraying  the  fuel  is  lost,  and 
the  boiler  feed  water  has  to  be  made  up  on  board 
ship  by  the  use  of  large  and  expensive  evaporating 
plant.  The  method  of  burning  Uquid  fuel  successfully 
demonstrated  to  the  Admiralty  is  that  known  as  the 
Korting  system,  in  which  the  oil  is  forcibly  sprayed 
direct  into  the  furnace  through  a  Korting  sprayer 
by  means  of  a  pump.  The  use  of  a  steam  jet  is  entirely 
obviated,  and  with  the  Korting  burner  no  additional 
evaporative  plant  is  necessary.  The  boiler  at  work 
was  completely  enclosed  in  an  airtight  house, 
so  as  to  show  the  system  working  under  both  natural 
and  forced  draught  conditions.  The  burners  were 
first  worked  under  natural  draught,  and  the  stoke- 
hold was  then  closed  and  the  fan  started,  when  it 
was  demonstrated  that  the  system  can  be  worked  with 
almost  any  degree  of  air  pressure.  Starting  with  a 
very  low  pressure,  it  was  increased  until  4^  in,  was 
recorded  on  the  gauge.  Throughout  the  trial  no 
smoke  was  visible  at  the  chimney,  wltich  implied  that 
combustion  was  perfect. 

A  ReeoFd  Liner. 

On  the  2ist  of  the  month  there  w.is  successfully  launched 
at  Belfast  the  steamship  Batlic,  tliis  being  the  fourth  of 
the  series  of  vessels  built  by  Messrs.  Harland  and  Wolff 
for  the  White  Star  Line  since  1899.  The  vessel  has  the 
distinction  of  being  the  largest  afloat.  She  exceeds  the 
Ccdric  by  some  3,000  tons,  her  capacity  for  cargo  will  be 
2S,ooo  tons,  and  the  displacement  at  her  load  draft 
about  40,000  tons.  The  dimensions  of  the  ship  are  as 
f'-'llows  :  Length,  725  ft.  g  in.  ;  depth,  49  ft.  ;  breadth, 
75  ft.  There  will  be  accommodation  in  all  for  nearly 
3,000  passengers.  The  Baltic  will  be  fitted  with  engines 
of  Harland  and  Wclff's  quadruple  expansion  type,  about 
13,000  indicated  horse  power,  and  the  speed  will  be 
about  lO.J  to  17  knots. 
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Wide  Rang-e  Speed  Control  of  Motors. 

The  speed  of  a  motor  depends  on  the  two  factors 
of  impressed  voltage  and  the  value  of  the  magnetic 
line  density  in  the  armature  core.  The  most  common 
methods  of  altering  the  speed  are  first  to  insert  re- 
sistance in  the  armature  circuit,  thereby  cutting  down 
the  impressed  voltage,  and  second,  by  a  resistance  in 
the  shunt  circuit,  thus  reducing  the  magnetic  flux. 
Speed  variation  obtainable  by  these  methods  is, 
however,  limited  for  the  reasons  of  economy  and 
expense,  and  also  that  if  the  magnetic  flux  is  reduced 
too  low,  sparking  will  result. 

For  wide  range  control   the  methods  best   known 

are building   the  motor  with   two   commutators  for 

connection  in  series  or  parallel,  and  the  Ward  Leonard, 
the  Westinghouse,  and  the  Bullock  systems  of  using 
an  auxiliary  motor  generator  to  provide  widely  varying 
voltages.  These  methods  have  been  employed  success- 
fully for  operating  printing  machines,  calenders, 
etc.,  which  it  is  necessary  to  "  crawl  "  round  when 
starting.  They  are  expensive  and  complicated,  so 
much  so,  indeed,  that  probably  a  second  small  auxiUary 
motor  for  running  the  machines  slowly  would  prove 
as  good  a  solution.  (It  is  in  fact,  adopted  where  such 
machmes  are  driven  by  three-phase  motors.) 

There  is  one  method  of  altering  the  speed  of  a  direct 
current  motor  which  is  purely  mechanical,  and  which 
the  writer  believes  has  been  suggested  at  various 
times,  but  for  some  unknov\Ti  reason  never  acted 
upon.  It  is  to  make  the  central  portion  of  each  pole 
piece  of  the  motor  moveable,  so  that  the  air  gap  can 
be  lengthened  and  the  magnetic  flux  reduced  as  may 
be  desired.  To  secure  sparkless  commutation  the  pole 
tips  must  be  fixed  so  that  as  the  central  portion  of 
the  pole  is  withdrawn  the  magnetic  flux  will  concentrate 
more  and  more  into  the  pole  tips,  and  so  give  a  magnetic 
fringe  of  sufficient  intensity. 

It  will  be  readily  seen  that  by  means  of  screws 
actuated  by  bevel  gear  it  would  be  possible  to  actuate 
all  the  moveable  portions  of  the  poles  together,  and 
with  very  great  nicety  from  a  single  hand  wheel,  and 
it  is  interesting  to  note  that  the  Stow  Manufacturing 
Company,  of  Binghampton,  U.S.A.,  are  bringing  out 
a  motor  on   these  lines.  ^^   ,  ^ 

The  Extreme  Simplicity  of  the  Multiphase  Motor. 

A  well-known  electrical  engineer  has  stated  that, 
in  his  opinion,  if  continuous  and  alternating  current 
machines  were  starting  level  to-day,  that  the  chances 
of  the  former  would  be  small.  The  air  of  mystery 
about  alternating  current  apparatus  is  really  very 
stupid,  because  continuous  current  machines  are  far 
more  mysterious  and  difficult  to  design.  Every  con- 
tinuous current  machine  is  in  fact  a  bad  alternating 
machine  with  a  knotty  problem — the  commutator — 
tacked  on  to  it. 

The  extraordinary  simplicity  of  alternating  current 
was   impressed   on     the     writer's     notice  recently   at 


the  Railway  Foundry,  Reading.  Men  who  had  buuii 
accustomed  all  their  Hves  to  ordinary  rouKh 
mechanical  work,  general  repairs,  etc.,  were  turn- 
ing out  two  and  three-phase  motors  equal  to  any 
made  by  electrical  firms.  There  were  no  testing 
faciUties,  and  yet  all  the  motors  supplied  had  worked 
perfectly.  Of  course,  it  goes  without  saying  that 
the  drawings  and  windings  were  standard  sizes  (which 
had  been  developed  and  tried  elsewhere)  supplied 
by  an  outside  electrical  expert.  This  method  of  turning 
out  electrical  machinery  is  likely  to  become  popular 
as  soon  as  mechanical  engineers  see  that  it  is  not 
necessary  to  engage  highly  paid  assistance. 

The  Advantages  of  Standard  Motor  Speeds. 

Besides  its  extreme  simplicity,  the  multiphase  motor, 
especially  when  it  is  of  the  short  circuited  type,  has 
the  very  great  advantage  that  by  sheer  force  of 
circumstances  it  may  be  said  to  have  standardised 
itself.  Every  manufacturer  of  such  motor  makes 
them  of  certain  standard  horse-powers,  5,  7,  10,  15  h.p., 
etc  ,  and  what  is  more  important,  to  standard  speeds. 
The  speed  is  dependent  solely  on  the  periodicity 
and  this  latter  being  almost  universal  at  50 
cycles  per  second,  has  been  the  means  of  bringing 
about  this  most  desirable  feature.  The  mere  fact 
that  the.  continuous  current  can  be  designed  to  run 
at  practically  any  speed  is  against  it,  for  it  is 
at  the  mercy  of  any  consulting  engineer,  who  thinks 
he  can  design,  or  the  callow  technical  student,  who 
certainly  can  not.  Then  there  are  the  variations  in 
quaUty  of  steel  and  copper  and  slight  differences 
in  size.  In  a  multiphase  motor,  given  a  certain  number 
of  poles  and  the  standard  periodicity,  the  machine  must 
run  at  synchronous  speed  less  the  small  3  or  5  per 
cent,  of  slip.  It  is  practically  independent  of  slight 
variations  of  material  and  size,  etc.,  so  far  as  speed 
is  concerned.  It  is  a  distinct  advantage  to  the  cus- 
tomer to  know  that  wherever  he  buys  the  motor  the 
speed  will  be  the  same,  because  he  can  thus  makt?  all 
his  arrangements  for  the  gearing  or  belt  drive  inde- 
pendently of  the  motor. 

Vibration  of  Electric  Motor  Drives. 

Where  a  motor  has  to  drive  through  spur  gearing 
there  is  sometimes  vibration  due  to  the  teeth  not 
running  sweetly,  and  if  the  armature  conductorsconsists 
of  round  wire  it  may  happen  that  in  time  they  manage 
to  hammer  a  depression  in  the  micanite  troughing. 
One  way  to  prevent  this  is  to  use  flat  copper  strip 
instead  of  round  wire,  as  it  then  presents  a  flat  surface 
of  considerable  area  to  the  micanite.  .\nother  way 
to  help  matters  is  to  back  up  the  micanite  troughing 
with  a  layer  of  press-sphan  and  so  provide  a  springy 
bed  between  the  micanite  and  the  iron. 

Of  course  gearing  has  no  business  to  cause  vibration, 
especially  if  it  has  cut  teeth.  Unfortunately,  however, 
it  often  happens  that  the  wheel  and  pinion  arc  ordered 
from   two  separate  firms  without  any  care  being  taken 
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to  see  that  the  teeth  are  set  out  to  the  same  rolling 
pitch  circle.  Raw  hide  pinions  have  done  much  to 
give  easy  noiseless  running  for  motor  drives,  and 
worm  gearing  also  has  much  to  recommend  it.  In 
fact,  to  use  an  Irishism,  there  are  so  many  cures  for 
vibration  troubles,  that  they  have  no  business  to 
exist. 

Early  Dynamo  History. 

It  isinstructive  to  look  through  an  early  edition  of  Dr. 
Thompson's  "Dynamo  Electric  Machinery,"  or  similar 
publication,  and  compare  the  various  ingenious  designs 
therein  illustrated,  with  the  simple  piece  of  apparatus 
which  the  dynamo  has  developed  into  to-day.  Consider 
for  a  moment  the  ingenuity  of  the  Eickemeyer  armature 
and  field  winding,  and  compare  it  with  the  simple 
barrel  wind-ng  and  the  plain  field  spools  of  a  modern 
machine.  Or  take  the  Brush  and  Thomson-Houston 
dynamos,  the  latter  with  its  heroic  pneumatic  arc  blow- 
out, and  compare  with  a  modern  high  tension  machine. 
What  weird  and  wonderful  and  extremely  inelficieut 
machines  those  old  arc  lighters  were.  How  very  handy 
the  traUing  horns  of  the  pole  pieces  used  to  be,  for 
warming  coffee,  until  Mordey  came  along  with  the  idea 
for  laminating  the  armatures.  Then  the  infamous 
Desrosier  dynamo — which  was  to  do  away  with  iron  in 
the  armature — ^what  a  mechanical  absurdity  it 
was  to  be  sure.  And  so  on,  to  the  commonplace  two- 
pole  machine  with  fibre  pegs  and  go-as-you-please 
drum  winding  which,  to  the  Electrical  Profession's 
discredit,  still  survives. 

Then  consider  for  a  moment  the  stages  through 
which  the  alternator  has  passed,  and  the  fights  which 
used  to  rage  over  the  coreless  and  ironclad  machines. 
How  ridiculously  wanting,  when  considered  as  a  piece 
of  mechanical  design,  those  early  alternating  machines 
were.  The  only  conclu  sion  the  engineer  of  to-day  can 
come  to.  is  that  if  the  early  workers  in  dynamo 
machine  design  had  been  as  good  mechanical  engineers 
as  they  were  inventors,  it  would  have  been  better  for 
them  and  the  profession  generally. 

They  were  as  wanting  as  those  early  makers  of 
safetj'  bicycles,  who  employed  the  diamond  frame 
and  had  not  the  engineering  gumption  to  put  a  bar 
across  and  turn  a  redundant  frame  into  a  rigid  one, 
yet  they  could  have  learnt  this  from  any  old  fash- 
ioned millwright,  or  by  a  few  minutes'  study  of  a 
five  barred  gate.  So  it  was  with  the  early  school  of 
dynamo  designers,  until  properly  trained  engineers 
like  Brown  came  along,  and  the  dynamo  began  to 
take  shapely  lines  and  become  an  Engineer's  rather 
than  an  Electrician's  job. 

The  Simplest  Designs  Must  Persist. 

Yet,  it  must  not  be  forgotten  that  all  the  early 
workers,  from  the  pure  shellac-and-rubbed-amber-man 
of  prehistoric  times,  through  the  various  stages  of 
promoted  telegraph  operators  and  wiremen,  and  the 
inventive  professor  of  physics,  etc.,  have  done  some- 
thing towards  bringing  the  dynamo  machine  to  its 
present  satisfactory  state  as  a  piece  of  machine  de.sign. 
There  arp  also  one  or  two  things  the  early  dynamo 


designer  can  claitn  to  have  introduced.  The  self- 
O'ling  bearing,  for  example,  although  first  used  for 
line  shafting,  has  been  developed  and  made  widely 
known  as  a  distinctive  feature  of  the  dynamo  machine. 
Dynamo  making  also  brought  into  the  market  various 
materials  such  as  niicauite.  wliich  will  have  an  increas- 
ing sphere  of  usefulness  in  thL-  future,  and  steelmakers 
were  spurred  to  investigate  the  magnetic  qualities 
of  their  manufactures,  whether  for  magnets  or  laminated 
sheets  by  the  never  ending  cry  for  efficiency. 

Younger  men  who  are  entering  into  this  rich  in- 
heritance— the  Electrical  Engineering  Profession — who 
have  been  taught  the  theory  of  redundant  and  rigid 
framing,  and  the  Umitations  of  the  various  materials 
by  actual  test  and  experiment,  must  not  judge 
early  workers  too  critically.  The  technical  schools  and 
colleges  of  those  days  were  few  and  far  between,  and 
fees  high.  The  writer  is  not  at  all  sure  even  now, 
that  the  higher  technical  education  available  has 
altogether  squashed  the  tendency  to  complication 
and  intricacy  of  design.  The  best  lesson  a  young 
engineer  can  learn  is  to  always  plump  for  simplicity. 
In  every  form  of  meclianism  the  simple  type  must 
persist,  however  ordinary  looking  and  uninteresting  it 
may  be. 

The  Self-Oiling  Bearing. 

The  idea  of  the  self-oiling  bearings  appears  to  have 
been  first  published  in  Eii,iiiiucnng  in  1S67,  but  it  had  to 
wait  twenty  years  until  dvii.iino  m. iking"  became  estab- 
lished before  it  had  aiiv  extciiMvc  .ipplication,  and  now 
the  loose  ring  oiler  i  -  aluinsi  uiiivcis.il. 

The  self-oiling  bearing  is  one  of  t  liuse  lit  tie  mechanical 
devices  which  the  dynamo  machine  has  helped  to 
develop  and  make  wideh-  known.  As  it  is  likely  to 
become   universal  for  all   types  of  bearings,  even  for 


engines 


and     machiu 


tools 
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early    introduction,  into     this    country    may     be     of 
interest. 

The  writer  first  saw  a  bearing  of  this  character  in. 
189 J,  in  the  old  Lambeth  Works  of  the  Brush  Companj-. 
The  bearings  were  imported  from  abroad,  andsaid 
to  have  been  the  invention  of  Professor  Mohler.  They 
were  employed  for  supporting  line  shafting,  and  worked 
so  well  that  it  was  decided  to  try  them  on  dynamos. 
They  were  accordingly  adopted  on  the  first  Brush 
Falcon  machine  which  the  writer  designed  for  the 
company,  and  this  was  probably  the  first  dynamo 
machine  to  have  self-oiling  bearings  in  this  country. 

As  the  ring  in  the  Mohler  bearing  was  fixed  to  the 
shaft,  and  of  comparatively  small  diameter,  it  could 
not  dip  very  far  into  the  reservoir.  In  order  to  over- 
come this,  both  chains  and  loose  rings  were  tried, 
and  as  the  chain  raised  most  oil,  it  was  adopted  on 
all  the  early  Brush  machines.  They  were  of  a 
special  kind  which  could  be  disconnected  at  every 
link  by  simply  turning  it  at  right  angles.  This  simple 
self -oiling  device  has  undoubtedly  played  a  leading  part 
in  enabling  the  dynamo  machine,  and  particularly  the 
electric  motor  to  attain  the  position  it  does  to-day 
as  a  piece  of  reliable  mechanism  requiring  a  mini- 
mum of  attention. 
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The  Importance  of  Proper  Hardening. 

In  The  American  Steel  Worker*  Mr.  E.  K.  Markham 
has  compresses  1  twiiitv  ip.  c  years'  experience  in  the 
selection,  annriimj  ^^.  ii  I.ihl;,  liardening  and  tempering 
of  various  kiinN  unl  ji.nles  of  steel.  An  early 
opportunity  is  taki  ii  .,t  emphasising  the  extreme 
importance  of  proper  hardening.  The  writer's  experi- 
ence has  convinced  him  that  few  mechanics  realise 
the  vast  waste  of  time  in  many  shops  because  tools 
are  not  capable  of  doing  the  amount  of  work  possi'~Ie 
were  they  properly  hardened.  Take,  for  nistance.  a 
milling  machine  cutter  which  runs  at  a  periphery 
speed  oi  thirty-six  feet  per  minute,  milling  a  mild 
grade  of  machinery  steel.  It  is  found  necessary  to 
stop  this  machine  once  in  twenty  working  hours 
to  sharpen  the  cutter,  milhng  in  the  meantime  five 
hundred  pieces.  A  cutter  is  made  from  the  same 
bar,  and  hardened  by  a  process  that  makes  it  po.ssible 
to  run  the  tool  at  a  periphery  speed  of  eighty  feet  per 
minute,  and  it  is  then  found  necessary  to  grind  but 
once  in  two  hundred  hours  ;  milhng  in  the  meantime 
eight  thousand  pieces.  Not  only  is  the  efficiency  of 
this  machine  increased  manyfold,  but  the  expense  of 
grinding  and  the  necessary  delay  incident  to  stopping 
the  machine,  changing  cutters  and  setting  up,  and 
the  cost  of  tools  per  p-ece,  is  reduced  very  appreciably. 

A  study  of  the  nature  of  steel  will  convince  one 
of  the  importance  of  extreme  carefulness  when 
heating  either  for  forging,  annealing  or  hardening. 
A  man  who  understands  the  effect  of  heat  on  high 
carbon  tool  steel  is  often  amazed  at  the  careless  manner 
which  many  old  blacksmiths  assume  when  heating 
a  piece  of  steel.  A  difference  of  one  hundred  to  two 
hundred  degrees  of  heat  after  the  steel  is  red  hot, 
does  not,  according  to  their  idea,  injure  the  steel 
in  the  least,  but  in  reahty  it  makes  a  vast  amount 
of  difference  in  the  strength  of  the  piece. 

It  is  an  acknowledged  fact,  says  Mr.  Markham, 
that  the  lowest  possible  heat  at  which  steel  will  harden 
leaves  it  the  strongest. 

Steel  for  Various  Tools. 

No  topic  connected  with  his  work  caused  the 
writer  so  much  anxiety,  as  the  question  of  the  steel 
to  be  used  for  various  tools.  A  temper  of  steel  that 
gives  entire  satisfaction  when  used  in  one  shop  would 
not  answer  when  made  into  tools  intended  for  the 
same  or  similar  purposes  in  a  shop  situated  on  the 
opposite  side  of  the  street.  This  is  simply  because 
in  one  case  the  operator  who  forged  or  'hardened 
the  tools  understood  handhng  the  steel,  and  in  the 
other  case  a  man  totally  incompetent  was  entrusted 
to  do  the  work 

Then,  again,  steels  of  certain  makes  are  more  free 
from  harmful  impurities  than  others.  A  steel  con- 
taining a  low  percentage  of  these  impurities  can  safely 
have  a  higher  percentage  of  carbon.  Certain  steel's 
which  are  low  in  their  percentage  of  phosphorus  can 
have  a  greater  amount  of  carbon  than  other  steels 
which  contain  more  of  this  harmful  impurity.  A 
tool  made  of  i  4  per  cent,  carbon  steel  low  in  phosphorus 
will  not  cause  as  much  trouble  as  if  made  of  a  i  •25 
per  cent,  carbon  steel  containing  a  greater  amount  of 
phosphorus,  but  its  capacity  for  cutting  hard  metals, 
and  holding  its  edge  when  running  at  high  speeds, 
is  much  greater. 

Knowing  the  tendency  in  many  shops  to  use  a  high 
carbon  steel  and  realising  the  advantages  of  so  doing, 
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the  author  says  he  would  advocate  the  use  of  such  steel, 
were  it  not  that  in  many  cases  the  results  have  been 
anything  but  satisfactory,  because  men  totally  unfit 
for  such  work  were  employed  to  forge  and  harden 
the  tools  made  from  them. 

The  tempers  of  tool  steel  suited  for  certain  purposes 
are  given,  but  the  reader  is  asked  to  bear  in  mind 
that  in  many  cases  it  is  safe  and  advisable  to  use  a 
higher  carbon,  provided  due  care  is  exercised  when 
working  it  during  the  various  operations  of  forging, 
annealing  and  hardening.  As  previously  stated,  steel 
of  a  certain  make  and  temper  giving  excellent  results 
in  one  shop  does  not  always  give  satisfactory  results 
in  some  other  shop  on  the  same  class  of  work.  Knowing 
from  experience  that  the  variable  factor  is  the  man 
working  the  steel,  rather  than  the  steel  itself,  the 
author  has  deemed  it  wise  to  quote  the  experience 
of  various  steel  makers,  rather  than  results  of  his  own 
personal  experience  :^ 

Tempers  of  Steel. 

Degree  Per  ccnt- 

of  age  of  Should  be  used  for 


gl,1 


Tenaciously  hard 
Tough 


lODls  lor  ordinary  turn- 
ing and  planing,  rock 
drills,  mill  picks, 
scrapers,  etc. 

Taps,  screw  thread  dies, 
broaches,  and  various 
tools  for  blacksmiths' 
use 

Cold  sets,  hand  chisels, 
reamers,  dies,  drills 

Battering  tools,  cold-sets, 
shear  blades,  drifts, 
hammers,  etc. 

Battering  tools  tools  of 
dull  edge,  weld  steel  for 
steeUng  finer  tools,  etc. 


While  the  foregoing  table  gives  the  tempers  of  steel 
that  can  safely  be  used  for  the  purpose  specified,  it  is 
many  times  advisable  to  use  steel  of  a  higher  percentage 
of  carbon. 

Necessity  for  Cheap  Coal. 

1  n  addition  to  his  remarks  on  tiie  fiscal  question,  Mr. 
A.  Lamberton,  in  his  presidential  address  to  the  West  of 
Scotland  Iron  and  Steel  Institute,  touched  upon  a 
number  of  other  topics  of  considerable  interest  in  the 
iron  and  steel  world. 

They  had  heard  from  many  sources  the  warning  that 
their  supply  of  coal  was  showing  signs  of  e-xhaustion  ; 
and  as  this  lay  at  the  very  foundation  of  their  national 
prosperity,  the  question  must  be  seriously  faced  in 
the  near  future.  The  very  existence  of  the  iron  and 
steel  industry  depended  upon  their  getting  cheap  coal  ; 
and  if  the  upper  seams  were  showing  signs  of  early 
exhaustion,  it  was  evident  that  they  must  be  prepared 
with  competent  methods  to  go  down  to  the  deeper 
levels  at  which  other  seams  are  known  to  exist.  This 
necessity  would  bring  with  it  many  problems  for  solu- 
tion. The  temperatures  at  a  depth  of  4,000  ft.,  at 
which  some  of  these  seams  lay,  reached  the  high  point 
of  130°  F.  Manual  labour  in  such  a  temperature 
was  therefore  practically  barre<l  ;  and  the  ventilating 
of  these  deep  bvels  must  be  done  in  such  a   manner 


Iron  and  Steel  Notes. 
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as  to  obtain  temperatures  that  would  admit  of  the 
work  being  conducted  successfully.  The  introduction 
of  electricity  in  mining  had  of  late  years  been  steadily 
on  the  increase,  and  seems  to  point  to  the  possibility 
of  these  deep  seams  being  successfully  dealt  with  by 
this  most  useful  form  of  power.  The  adoption  also 
of  machinery  for  coal-cutting  was  gradually  becoming 
more  universal.  A  commission  sat  lately  for  the  purpose 
of  investigating  the  economies  to  lir  enured  by  coal- 
cutting  by  machinery;  and,  unlioiii  -Ming  into  the 
details,  he  might  state  that  it  -lioxMd  ,i  \  ly  substantial 
economy  by  this  system  ol  Lual-mtting.  It  was 
evident,  therefore,  that  in  future  the  introduction  of 
machinery  for  coal-cutting  must  be  greatly  extended 
and  in  deep  mines  the  adoption  of  electricity  for  venti- 


ght 


did  not  obtain.  \  erv  likely  that  might  mean  that 
the  day  of  the  small  coal-owner  was  past,  and  that  the 
working  of  these  deep  seams  would  be  done  by  firms 
and  companies  possessed  of  large  capital,  who  could 
afford  to  spend  large  sums  in  the  way  of  complete 
and  most  modem  equipment  to  attain  the  end  in  view. 

Transport. 

There  was  also  the  important  consideration  of  their 
ore  supplies.  For  purposes  of  mild-steel  manufacture 
to  a  very  large  extent  im- 
mining  and  transit  by  sea 
;  seemed  to  leave  very  con- 
n  in  the  future.  In  America 
s  for  carrying  ore,  and  they 


rted 


subject.  So  great  was  the  disparity  between  the  out- 
puts obtained  from  their  furnaces,  compared  with 
those  of  America,  that  the  beUef  came  to  be  held 
by  some  that  their  blast-furnace  practice  was  all  wrong, 
and  that  if  they  wanted  to  make  iron  economically, 
they  must  follow  America  in  the.  building  of  large 
furnaces,  and  in  the  adoption  of  the  high-blast  pressures 
obtaining  there.  He  was  by  no  means  sure,  however, 
that  such  conclusions  were  reached,  as  they  should 
have  been  reached,  only  after  the  most  exhaustive 
inquiry.  The  conditions  prevaiUng  in  America  were 
unrlnubtedlv  different  from  those  obtaining  here. 
Much  ..t  thiir  nie  came  to  their  furnaces  in  small 
giMiiiilii  I  1111,  which  when  charged  into  high  furnaces, 
ul  iini^-,il\  p,!,  ks  closely  in  the  zone  of  the  tuyeres, 
and  iicLessUalL;>  tlie  adoption  of  a  high-blast  pressure. 

American  Methods. 

The   blast   pressure   wliich  is  used  in   th: 
with   their   iiic.r.-   ,.pi  ii    .res,   was  quite 
deal  with  tli.it  iin-'  -innr 
they  adopti-il   pix>,iii .  -. 


ores  were 
and  the  cost  of 
and  rail  to  the  works  her 
>iderable  room  for  reducti( 
ihey  built  special  steamei 
built  special  docks  for  In 
vessels  with  e\i-r\  miliTii  iii-i  h  inn  ,il  ii]  i|ili,ini  r 
for  reducing  labniir  ,  ,,ihl  in  riilu.iN-  11,111, it  tlnv  h.nl 
led  the  way  in  liiiililiii,^;  \\,|.,;ons  .,1  ln-c  L,,ri\iii,L; 
capacity.  Were  they  ]ustitied  111  regarding  the  com- 
petition which  they  were  experiencing  at  the  hands 
of  these  other  nations  as  unfair  when  they  had  done 
practically  nothing  on  the  lines  which  he  had  described, 
with  the  view  of  cheapening  ,iiid  xwiinii.g  and  carrying 
of  these  foreign  ores  to  thin  ^h^i  ,  He  was  glad 
to  think  that  they  weredmn-  ,  iiii.  :1  1  u  Their  railway 
companies  had  now  becoiin'  '  nisi  1  ms  ,,|  ihe  necessity 
for  special  wagons  being  built  lor  sjiecial  traffic,  and 
now  there  were  quite  a  number  of  steel-framed  coal 
and  ore-carrying  wagons  capable  of  taking  40-ton 
loads.  He  trusted  that  when  the  benefit  of  the  use 
of  these  wagons  was  felt,  the  system  would  be  more 
largely  developed  in  the  future,  and  that  the  economies 
resulting  therefrom  might  advantageously  affect  railway 
rates. 

Blast-Furnaee  Practice. 

Within  the  last  year  or  two  great  attention  had  been 
directed  towards  the  blast-furnace  practice  of  this 
country.  The  wonderful  reports  that  they  were  con- 
stantly hearing  as  to  the  enormous  outputs  from 
furnaces  in  the  United  States,  naturally  directed 
attention  of  the  owners  of  furnaces  here  towards  this 


country, 
adequate   to 
d  hence  in  America 
o  lb.  per  square  inch, 


square  : 


far  as  he 


ifhich  had  been  carried 
out  in  this  country  with  a  view  to  working  their  furnaces 
on  the  American  principle  of  high-burden  and  high- 
pressures,  had  not  baen  a  success  financially.  On 
the  contrary,  he  was  informed  that  their  ores  could 
be  smelted  in  their  own  type  of  furnaces,  and  with  their 
more  moderate  blast  pressure,  at  less  cost  per  ton. 
than  by  the  American  system  of  high-pressure  working, 
and  it'was  not  without  interest  to  learn  that  one  of 
their  most  important  iron  and  steel  companies,  who 
had  entered  into  negotiations  with  American  engineers 

I  liiTi-  iIhI  not  sii'in  iliiirlorr  10  ]„■  coll.  Iiisiv;  evidence 
that  tlicir  best  prcsciil  LKLst-lunuiCL-  practice  had  been 
so  far  wrong,  when  they  considered  the  nature  of 
their  fuels  and  ores,  and  it  was  questionable  if  they 
would  see  higher  pressures  than  10  lb.  per  square 
inch  used  to  any  extent  in  this  country  at  least  for 
some  time  to  come. 

Mr.  Lamberton  also  remarked  that,  when  on  the 
subject  of  blast-furnaces,  it  was  difficult  to  resist 
expressing  the  conviction  that  in  the  future  this  would 
be  found  to  be  an  essential  part  of  a  modern  steel 
works.  Whether  he  was  right  in  saying  that  the  blast- 
furnaces should  be  part  of  the  steel  works,  or  that  the 
steel  works  should  be  an  adjunct  to  the  blast-furnaces, 
was  a  matter  that  need  not  be  discussed,  but  the  great 
economy  that  could  be  effected  by  charging  Siemens' 
furnaces  with  molten  iron  was  so  important  that  as 
competition  became  keener  it  would  render  this  com- 
bine 1  system  an  absolute  necessity. 

The  address  which  Mr.  F.  H.  iNfarshall  delivered  at 
the  annual  meeting  of  the  Cleveland  Institution  of 
Engineers,  held  at  Middlesbrough,  also  contained  a  note 
of  warning  against  the  slavish  copying  ot  American 
methods  before  making  quite  sure  that  they  are  best 
suited  to  English  requirements. 
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POWER    STATION    NOTES. 


steam  Boilers  in  Tiers. 

With  the  rapid  increase  in  the  size  of  central  power 
stations,  a  curious  feature  has  developed  in  connection 
with  the  boilers.  It  is  that  the  sizes  of  boiler  units 
have  not  kept  pace  with  engine  and  djniamo  units, 
the  consequence  being  that  relatively  much  more 
room  is  required  for  the  boiler  plant.  This  is  especially 
emphasised  when  turbo-electric  generators  are  em- 
ployed, as,  lor  example,  in  the  Chelsea  Power  Station 
now  being  erected  for  the  Underground  Railway. 
The  turbo  generators  give  8,000  h.p.  each,  whereas 
the  boilers  are  only  about  500  h.p.  As  a  result, 
there  are  no  less  than  64  Babcock  and  Wilcox  boilers 
to  work  the  five  turbo-electric  generators,  and  in  order 
to  find  room  for  all  these  boilers,  the  American  plan 
ot  placing  them  on  floors,  one  above  the  other,  has 
been  introduced.  In  this  difficulty  re  the  boilers,  the 
writer  sees  another  telUng  argument  in  favour  of  gas- 
engine  plant.  The  gas  engine  (possibly  the  gas  turbine) 
.seems  bound  to  come  out  on  top. 
Vacuum  Cleaningr  for  Central  Station  Machinery. 

Everyone  wht.  has  had  to  run  large  electrical 
Generators  knows  the  difficulty  there  is  in  dealing  with 
<lu-.t  embryo  cobwebs,  etc.,  and  this  is  especially  the 
t;!se  in  high  tension  stations.  Dusting  in  the  ordinary 
way  is  no  use,  as  it  is  too  long  a  job,  besides  it  simply 
fiicks  about  the  misjilaced  matter,  and  does  not  remove 
it.  Sometimes  a  small  motor-driven  air  compressor 
is  employed  to  clean  the  alternator  and  dynamo 
(ir  switchboard  by  blowing  air  on  to  the  apparatus, 
but  this  has  the  same  objection.  It  has  occurred  to 
tlie  writer,  however,  that  the  new  vacuum-cleaning 
system  is  just  the  very  tiling  for  the  work,  as  it  removes 
the  dust,  etc..  right  away,  and  does  not  merely  blow 
it  into  some  other  place  in  the  station. 

Central  Station  Balancers. 

When  the  three-wire  system  was  first  introduced, 
it  was  customary  to  have  central  station  dynamos 
arranged  on  each  side  of  the  middle  wire.  Then 
came  the  idea  of  having  larger  units  connected 
direct  across  the  outers,  and  in  order  that  the  out 
of  balance  current  might  be  looked  after,  the  balancer 
was  introduced.  The  fashion  having  been  set,  as  it 
were,  everybody  thought  it  the  right  thing  to  have  a 
balancer  iii  their  station,  whether  it  was  really  necessary 
or  not.  As  a  matter  of  fact,  it  is  just  a  question  whether 
It  is  not  best  to  have  double  dynamos  or  double  com- 
mutator machines  throughout,  and  dispense  with  these 
balancers,  as  they  are  rather  wasteful  pieces  of  machinery 
and  somewhat  flimsy.  Before  everything  else,  central 
station  machinery  must  be  reUable  and  simple.  If  a 
short  comes  on  to  a  circuit  connected  with  large 
machines,  the  chances  are  that  the  machines  will  burn 
it  out  and  keep  going,  but  if  a  small  and  somewhat 
flimsy    balancer   is   in    circuit  the  latter  suffers. 

The  Importance  of  Condensing'  with  the  Steam 
Turbine. 

The  application  by  Parsons  of  a  condenser  to  the 
steam  turbine  was  a  very  important  improvement, 
because  it  enabled  those  low-steam  consumption  tests 
to  be  made  by  Professor  Ewing  which  so  astonished 
the  engineering  world.  It  is  not  generally  recognised, 
but  in  applying  a  condenser  to  a  steam  engme,  high 
degrees  of  expansion  require  very  large  cylinders, 
and,  in  fact,  increase  the  size  and  weight  of  parts 
beyond  all  practical  limits.  This  will  readily  be 
seen  from  the  fact  that  as  the  condenser  approaches 
a  perfect  vacuum  the  volume  increases  at  a  rapid 
rate,  thus  the  volume  of  steam  with  a  29-in.  vacuum 
is  double  that    with    2.S    in.     A  very  high  vacuum  is 


unattainable  in  the  ordinary  steam  engine  because  of 
the  leakage  of  air  past  the  piston  rod,  etc.,  and  in 
any  case  the  increased  vacuum  has  little  effect  on  the 
steam  consumption  with  cylinders  of  usual  pro 
portions. 

Now  in  the  case  of  a  steam  turbine  the  position  is 
quite  different,  because  by  simply  increasing  the 
diameter  of  the  rings  and  the  spaces  between  blades,  the 
highest  degrees  of  steam  e.xpansion  are  easily  provided 
for.  Further,  owing  to  there  being  no  piston  and 
rod,  valves,  etc.,  leakage  of  air  into  the  condenser 
is  almost  impossible,  and  a  much  higher  vacuum 
is  therefore  attainable.  Again,  as  no  oil  comes  in 
contact  with  the  steam  the  condensed  water  can 
be  used  in  the  boilers,  and  this  reacts  in  improving 
the  vacuum,  the  water  not  being  aerified. 

Points  on  Condensers. 

In  order  to  get  the  full  value  out  of  a  condenser 
there  are  several  points  which  should  lie  borne  in 
mind.  The  first  is  that  it  should  be  as  near  to  the 
engine  as  possible,  and  obviously  the  best  way  of 
doing  this  is  to  have  a  separate  condenser  to  each 
unit.  It  is  a  great  advantage  also  to  have  each  unit 
self-contained,  so  that  there  are  no  separate  little 
independent  pumps  to  start  up  simultaneously  with 
the  main  engine.  When  an  independent  condenser 
is  employed  it  should  be  situated  in  as  central  a 
position  as  possible  in  the  engine  room  in  order  to 
shorten   the  piping  as  much  as  possible. 

Owing  to  the  nature  of  the  service,  spare  con- 
densing plant  is  very  seldom  installed,  because  if 
anything  goes  wrong  the  engines  can  be  temporarily 
run  liott-condensing.  It  must  be  remembered,  how- 
ever, that  this  means  practically  overloading  the 
engines  by  nearly  25  per  cent.,  assuming  they  have 
been  previously  working  at  full  power.  Some  engine3rs 
do  not  seem  to  mind  what  vacuum  they  get,  it  may 
be  20  in.  instead  of  28  in.  Clearly,  however,  if  it  is 
worth  while  going  to  the  e.xpense  at  all  it  may  as 
well  be  done  properly,  and,  as  a  matter  of  fact,  all 
it  means  is  ample  cooling  surface,  a  good  air  pump, 
and  plenty  of  water.  Six  inches  difference  in  vacuum 
means  about  3  lb.  added  to  the  mean  pressure,  so 
if  we  assume  20  in.  of  vacuum  gives  20  lb.  mean 
pressure  in  any  particular  cylinder,  then  by  merely 
taking  a  little  trouble  to  improve  the  vacuum  to 
26  in.  the  mean  pressure  goes  up  to  23  lb.,  giving  an 
increase  in  the  power  of  the  engine  of  1 5  per  cent. 

One  point  to  watch  in  laying  down  condensers 
is  that  the  whole  system  of  suction  and  delivery 
pipes  and  the  pump  should  form  a  sj-phon  so  that 
the  work  on  the  pump  shall  only  be  that  required 
to  overcome  the  frictional  resistance.  To  ensure 
this  at  all  times  the  ends  of  both  suction  and  delivery 
pipes  must  be  carried  well  below  the  normal  surface 
of  the  river  or  canal  from  which  the  cooling  water 
is  drawn.  In  English  surface-condensers  the  tubes 
are  usually  J  in.,  and  for  good  clean  water  this  is 
ample.  Where  the  water  is  dirty  or  likely  to  have 
leaves  in  it  when  in  spate,  then  it  is  much  better 
to  have  the  condenser  fitted  with  i-in.  tubes, 
this  extra  J  in.  makes  a  big  difference.  Of  course  the 
condenser  is  larger  and  more  expensive,  but  it  is 
better  to  pay  a  little  more  in  the  first  instance  than 
to  be  constantly  cleaning  out  tubes. 

When  sending  condensing  plant  abroad  the  cUmate 
to  which  it  is  going  must  be  taken  into  consideration. 


£rra/ii.— The    words    "  condensinR "    .ind  "  ,_      .  -,      ,. 

Table  of  Steam  Turbine  Tests,  on  p.  461  of  our  November  issue,  should 
read  "superheated  '  and  -saturated"  steam. 


AMERICAN    RESUME, 


A  "  Three-Cornered  Muddle." 

The  fact  that  the  Ignited  States  Government  has 
reco£;nised  a  new  competitor  in  awarding  contracts  for 
armour  plate,  has  given  rise  to  a  good  deal  of 
heart-burning.  Machinery  remarks  that  the 
three-cornered  muddle  over  the  contracts  to  he  let 
for  the  new  battleships,  in  which  the  Bethlehem, 
Carnegie  and  Midvale  steel  companies  are  partici- 
pating, promises  to  introduce  a  new  point  in  law 
that  is  of  considerable  interest  to  manufacturers. 
The  Bethlehem  and  Carnegie  companies  both  have 
large  and  complete  plants  for  producing  armour 
plate  by  the  Krupp  process,  and  these  two  com- 
panies claim  to  control  the  rights  for  the  use  of  this 
process  in  the  United  States,  and  exact  a  rovalty  from 
the  Government  on  the  plate  made  at  Government 
plants,-  The  Midvale  companv  have  not  vet  completed 
their  plant  for  the  manufacture  of  a'rmour  plate, 
and  it  is  not  known  what  process  they  intend  to  use  ; 
but  It  IS  surmised  that  it  will  be  the  Krupp  process, 
also.  The  Bethlehem  and  Carnegie  companies  not 
only  claim  that  the  Midvale  company  will  not  be 
able  to  complete  its  contract,  if  it  secures  it,  within 
the  time  specified,  but  further  assert  that  they  will 
compel  the  Government  to  pay  royalties  on  all  the 
plate  furnished  by  the  Midvale  company,  inasmuch 
as  It  will  infringe  on  the  rights  to  the  Krupp  process, 
which  the  former  concerns  control.  The  peculiar 
part  of  the  situation  is,  however,  that  there  is  no 
patent  on  the  Krupp  process,  and  that  proprietary  rights 
with  regard  to  it  are  held  solelv  in  virtue  of  its  being 
a  secret  process  and  one  that  has  been  developed  at 
great  cost  and  has  required  the  establishment  of 
immense  plants  for  its  production.  WiTl  the  courts 
decide  that  there  is  propertv  in  a  secret  process,  even 
after  it  has  been  discovered  by  other  persons  and 
put  to  use  by  them  ?  Apparently  there  is  a  new 
point  of  law  involved  which  it  has  heretofore  been 
supposed  did  not  exist— and  probably  would  not 
exist  except  for  the  millions  of  vested  interests  involved 
in  the  equipment  of  the  plants,  ft  remains  for  the 
courts  to  say,  however,  that  this  makes  the  tenure 
of  the  process  itself  any  the  more  secure. 

English  and  American  Machinery. 

-■X  correspondent  of  "  The  Iron  Age  "  has  been 
giving  its  readers  a  review  of  the  prospects  which 
await  the  mechanical  engineer  in  South  Africa.  Inci- 
dentally, a  very  interesting  comparison  is  made 
between  English  and  American  machinery.  "  One 
could  hardly  say  that  the  greater  percentage  of 
machinery  used  on  the  Johannesburg  mines  is  of 
American  manufacture,  but  if  he  considers  that  fur- 
nished by  a  certain  London  company,  whose  parent 
company  is  American,  as  being  American  in  design 
though  built  in  England,  possibly  America  could  claim 
the  majority. 

"  It  is  safe  to  assume,  however,  that  English-built 
machinery  is  holding  its  own  and  likely  to,  except  on 
certain  groups  of  mines  controlled  by  German  capital, 
where  naturally  German  products  will  be  used.  The 
writer  has  observed  that  the  older  engines,  both 
English  and  American,  still  running  lack  the  weight 
and  stability  to  meet  present  requirements,  features 
that  are  now  insisted  on  and  admissible,  due  to  railroad 
transportation  that  was  lacking  in  the  earlv  days. 
The  purchasing  engineers  draw  up  rigid  specificationsi 
vhich  call  for  first-class  workmanship,  material  and 
<lesigns  that  will  arlmit  of  the  heaviest  duty  in  running 
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from  week's  end  to  week's  end.  While  tliey  buy  or. 
a  comjjetitive  basis,  the  engines  are  taken  on  their 
merits  rather  than  on  the  lowest  price,  .\inericans 
should  bear  this  in  mind,  as  the  present  impression, 
founded  on  fact,  unfortunately,  {sic)  is  that  English 
machinery  is  better  built.  But  few  mines  are  equipped 
with  duplicate  plants,  and  breakdowns  are  not  only 
serious  but  expensive,  and  managers  are  not  apt 
to  forget  the  make  of  machinery  that  gives  them 
trouble  in  this  respect. 

■■  In  the  repair  shops  of  the  mines  American  machine 
tools  are  much  in  evidence,  but  nit  ui  the  ni:ijority  : 
still,  the  best  equipped  shoj>  at  luu-  ..t  tin-  largest 
mines  I  observed  was  entirch-  \nu-nLjii.  even  t  . 
standard  practice  of  gauges  and  tools  in  the;  tool  room." 

Outlook  for  Eng-lish  Machine  Tools. 

"  It  appears  that  substantial  and  simple  machines 
are  preferred,  without  numerous  .ittarhnipnts  for 
quick  changes  or  repetition  work  that  .ui  m  \  ii  >  all.-  I 
for  in  repair  shops,  since  the  mines  (1<.  not  ,iii,iii|U 
to  manufacture  at  present  high  price  dl  iih  mi.  wIru 
articles  can  be  purchased  in  the  market.  the  English 
tools  are  considered  heavy  and  reliable,  and  are  likely 
to  grow  in   favour,  while  the  American  is  given  credit 
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the  inefficient  American  method 
of  packing  for  export  and  rough  handling  continues 
to  be  a  live  topic  among  engineers  in  South  Africa. 

The  State  of  American  Shipping. 
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presenl  oiihliu.,u  .A  ..ll.ui.  i.  .-,uii,iin-,I  up  as  follows  :  — 
The  value  ot  American  total  foreign  commerce 
for  1902  was  two  and  one-third  billion  dollars;  of 
the  tonnage  which  was  engaged  in  transporting  this, 
only  873,000  tons,  or  8 '8  per  cent.,  flew  the  American 
flag.  American  coastwise  commerce  has  in  the  mean- 
time increased,  until  now  the  registered  tonnage 
amounts  to  nearly  five  million  gross  tons.  In  com- 
parison with  these  two  figures — ^one  of  the  foreign 
commerce,  unprotected,  but  with  an  immense  field 
to  draw  upon  ;  the  other  of  American  coastwise  trade, 
which,  through  the  wise  provision  of  the  law,  is  restricted 
only  to  American-built  vessels — is,  indeed,  a  most 
striking  comment  on  the  efficacy  of  the  two  systems. 

To  regain  a  trade  after  it  is  once  lost  is  indeed  a 
much  more  difficult  problem  than  to  retain  one  alread\- 
secured;  and,  although  America  at  one  time  trans' 
ported  over  90  per  cent,  of  her  foreign  comiiurcc, 
especially  favourable  conditions  must  arise  brlon 
she  can  in  any  way  regain  her  iirestiKc  East  ve.ir  tin- 
foreign  tonnage  ac'tua  II  \  .lnv,  .  1  -,i  .,  ili,,u-„,iul  ions 
and  not  a  deep-sea  slii|i  li.i  1.  n  >.i,i,i,,|  i,,r  twn 
years.     With  shipyards  ,  |,  i-m  :.     i;,,    .    ,,,-1   l.rcaus,- 

of  lack  of  work,  and  the  liw  1,111,1111111^;  American 
vessels  being  displaced  in  the  carrying  trade,  it  takes 
no  argument  to  convince  one  of  the  alarming  conditions 
that  confront  America. 

Stress  is  naturally  laid  upon  the  subsidising 
of   foreign    ships,    the    most    recent    and    conspicuous 
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example  quoted  being  an  agreement  between  the 
British  Government  and  the  Cunard  Line.  "It  is," 
says  Marine  Engineering,  "  against  tliese  highly- 
favoured  lines  under  Government  patronage  that  our 
vessels  must  complete.  In  the  first  place,  our  ships 
cost  more,  the  wages  paid  to  all  of  the  crew  are  much 
higher  than  those  for  foreign  vessels,  and  the  food 
and  accommodations  for  the  crew  must  be  better. 
In  the  face  of  these  conditions  can  it  be  expected 
that  our  ships  can  enter  in  the  foreign  trade  ?  The 
greater  wonder  is  that  there  is  still  a  vestige  of  American 
ships  left." 

The  enquiries  have  resulted  in  a  preponderance 
o£  opinion  in  favour  of  discriminating  duties.  These, 
it  is  remarked,  "  seem  to  present  less  difficulties  in 
the  path  of  legislation,  and,  are  more  just  than  the 
subsidy  system,  which  is  possible  of  being  operated  in 
a  partisan  method.  A  reduction  of,  say,  lO  per  cent, 
of  the  duties  on  i;outls  imported  in  American  bottoms 
would  jiVi'Vi'h'  ilii  11.  ,  c,s,irv  stimulus  and  protection 
to  :,tart  ii|.  -in  |.l  niili  I  i-"j ,  I'lidcr  this  system  our 
foreinn  I>iiin,im'  uj,  uphih  Imilt  up,  and  we  quickly 
ossumed  a  ItaJniy  poMiiou  as  a  maritime  naticn  : 
return  to  this  system  should  produce  similar  results  " 

Radical  Changes  wanted  in  United  States  Navy- 
Yards. 

The  new  Engineer-in-Chief  of  the  United  States  Navy 
— Rear- Admiral  Rae— distinguished  himself  in  a 
marked  manner  in  the  war  with  Spain,  and  has  through- 
out his  career  shown  all  the  characteristics  of  a  clever 
organiser.  His  first  annual  report,  which  has  just 
been  forwarded  to  ti;e  Secretary  of  the  Navy,  is  sug- 
gestive of  radical  changes,  and  is  likely  to  create 
a  good  deal  of  discussion.  Urgent  recommendations 
are  made  for  increasing  the  efficiency  of  the  navy 
yards,  some  of  which,  in  the  light  of  Rear-Admiral 
Rae's  searching  investigations,  cut  a  somewhat  sorry 
figure  : — 

Although  it  has  been  reported  year  after  year  that 
the  facilities  for  steam-engineering  work  at  the  Ports- 
mouth (U.S.A.)  yard  are  totally  inadequate,  causing 
delay  in  the  repair  and  fitting  out  of  vessels,  appro- 
priations have  been  made  only  for  rebuilding  the  machine 
shops  for  an  administration  Iniildiiig  and  for  a  power 
house  and  chimney,  notw  itli-.l.iiiilin^  the  iron  foundry 
has  been  condemned  1)\'  -iii\'  -,  ,  ili-  blacksmith  shop 
is  old,  dilapidated  and  b.i-ll\  liL,itL>l,  the  boiler  shop 
is  a  mere  shell  of  corrugated  inju  with  a  rotten  wooden 
frame,  the  coppersmith  shop  is  too  small,  and  the 
pattern  shop  is  located  on  the  fourth  floor  of  another 
building.  Every  steam-engineering  building  in  this 
yard  was  built  before  such  appliances  as  travelling 
cranes  were  invented,  and  they  are  dark,  badh'  arranged 
and  incapable  of  improvement.  Some  of  them  are 
already  dangerously  overloaded,  and  though  additional 
tools  are  required  there  is  no  floor  space  for  tiiem. 
Request  has  been  made  on  the  Bureau  of  Yards  and 
Docks  to  include  estimated  cost  of  an  entire  set  of 
buildings  for  this  bureau,  according  to  plan  submitted 
in  its  estimates,  and  it  is  hoped  that  their  construction 
wil!  be  authorised.  Not  only  new  buildings  but  new 
tools  as  well  are  required  for  the  proper  equipment 
of  this  yard,  and  though  an  appropriation  has  been 
asked  year  after  year  none  has  been  granted,  though 
at  least  $  1 50,000  will  be  required  for  the  purpose. 

Liquid  Fuel. 

A  bright  feature  of  the  report  is  the  section  which 
deals  with  the  work  of  the  special  Board  appointed 
to  make  tests  of  liquid  fuel.  Their  report  is  expected 
early    in    1904.     Admiral    Rae    considers    that    when 


published  it  will  be  of  inestimable  benefit  to  the  manu- 
facturing, maritime  and  naval  world,  and  will  show 
the  far-reaching  benefit  of  careful,  conscientious  and 
extended  experimental  investigation.  The  demand 
for  the  preliminary  report  of  the  Liquid  Fuel  Board 
and  the  extended  and  favourable  notice  of  the  work 
of  the  bureau  in  the  investigation  of  the  liquid  fuel 
problem  clearly  shows  how  appreciative  the  country 
at  large  is  of  scientific  investigation  conducted  under 
Government  auspices.  Tests  were  not  only  made 
with  the  Texas  and  CaUfornia  products,  but  practically 
every  form  of  burner  illustrating  a  distinct  design  or 
principle  was  experimented  with.  It  is  only  by 
reason  of  the  fact  that  there  were  urgent  demands 
for  the  services  of  the  members  of  the  Liquid  Fuel 
Board,  as  well  as  for  the  service  of  the  torpedo  boat 
"  Rodgers,"  that  had  been  kindlyp'aced  at  the  disposal 
of  the  bureau  bv  the  Bureau  of  Navigation,  that  the 
tests  were  discontinued.  Neither  in  extent  nor  in 
character  have  these  tests  been  equalled,  either  at 
home  or  abroad,  and  the  bureau  feels  assured  that 
when  the  results  of  the  experiments  are  made  known 
the  necessity  and  advisability  of  conducting  extended 
investigation  in  other  directions  will  be  made  manifest. 
The  need  for  the  extension  and  improvement  of 
American  Navy  Yards  is  also  emphasised  in  the  report 
of  Admiral  M.  T.  Endicott.  Chief  of  the  Bureau  ot 
Yards  and  Docks,  who  mentions  that  the  construction 
work  undertaken  by  the  Bureau  has  been  delayed 
owing  to  the  difficulty  in  obtaining  structural  steel. 

The  late  Dr.  Thurston. 

America  has  lost  a  very  prominent  member  of  the 
engineering  profession  by  the  death  of  Dr.  R.  H. 
Thurston,  Director  of  Sibley  College  of  Mechanical 
Engineering.  Cornell  University.  His  reputation  as  an 
engineer  and  teacher  was  early  established  by  his 
work  as  professor  of  mechanical  engineering  at  the 
Stevens  Institute  of  Technology,  and  it  has,  of  course, 
been  accentuated  by  his  many  successes  at  Sibley. 
In  1886  there  were  only  eight  graduates  from  the 
college;  in  1903  there  were  120;  and  the  total  regis- 
tration in  Sibley  College  has  increased  from  about  60, 
in  1886,  to  nearly  1,000  at  the  present  date.  This 
growth  has  been  necessarily  accompanied  with  a  1 
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the  personnel  of  the  faculty  and 
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lentions  in  magnesium-burning 
s  for  the  army  and  navy,  various 
machines  for  testing  the  properties  of  iron  and  other 
metals  and  for  ascertaining  the  properties  of  lubricants  ; 
and  in  addition  to  this  work  he  made  improvements 
in  steam  engines  and  in  existing  scientific  apparatus. 
He  performed  much  original  work  in  scientific  investi- 
gation in  connection  with  engineering  problems,  and 
he  is  credited  with  having  organised  in  1872-73  the 
first  laboratory  in  the  United  States  for  research  in 
the  applied  sciences  of  engineering.  Among  some  of 
the  more  important  results  of  this  work  of  Dr.  Thurston 
may  be  mentioned  the  determination  of  the  useful 
qualities  of  alloys  of  copper  and  tin  and  copper  and 
zinc  ;  his  studies  and  conclusions  upon  boiler  explo- 
sions ;  his  investigation  of  the  laws  of  friction  and 
lubrication,  and  of  the  laws  of  variation  of  engine- 
waste  in  heat  and  power  ;  and  his  studies  in  the  field 
of  the  commercial  economy  of  steam  engines. 

As  an  engineering  e.xpert,  the  United  States  Govern- 
ment frequently  demanded  the  services  of  Dr.  Thurston. 
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The  Zossen  Hig-Ji-Speed  Trials. 

The  great  success  reported  last  month  has  been 
surpassed  by  the  latest  experiments  on  the  Berlin- 
Zossen  line.  On  the  one  hand,  the  Siemens'  car, 
which  first  was  allowed  to  phi  \v  its  possibilities,  reached 
speeds  as  high  as  207  kiloim-tres  per  hour  on  Octo- 
ber 2.:rd  on  a  gradient  of  1  'joq,  corresponding  with 
2IO  kilometres  on  the  horizontal  line.  On  the  other 
hand,  the  A  E.G.  car,  commencing  the  trials  after  the 
200-kilometre  record  run  of  its  rival,  rapidly  made 
up  for  the  delay  occasioned  by  some  reconstructions. 
.After  using  for  a  time  moderate  speeds  of  about  100 
kilometres  so  as  to  ascertain  the  working  conditions 
of  the  car,  it  was  possible  to  increase  the  speed  of  the 
latter,  until  on  October  28th  a  maximum  speed  of 
2io'2  kilometres  was  reached.  Both  cars  have  thus 
proved  equal  in  strength,  the  small  differences  in  the 
maximum  speeds  being  as  a  matter  of  course  due  to 
quite  accidental  conditions  of  the  current  supply. 
The  respective  qualities  of  eitlier  car  will  have  to  be 
ascertained  by  the  further  course  of  the  trials.  It  is 
not  intended  driving  the  maximum  speed  to  any 
materially  higher  figures  for  some  time,  though  both 
the  cars  and  the  track  are  likely  to  stand  considerably 
higher  strains. 

In  addition  to  the  rebuilding  of  the  track,  the 
road-bed  of  which  gave  most  satisfactory  results,  the 
mechanical  part  of  the  high-speed  cars  had  also  been 
somewhat  modified  before  this  year's  experiments 
were  begun,  former  trials  having  shown  the  distance 
of  the  wheels  to  be  too  small,  any  irregularity  of  the 
track  resulting  in  shocks  to  the  car.  In  addition  to 
strengthening  the  frames  of  the  trucks  and  to  improving 
the  suspension  springs,  the  distance  of  the  wheels  was 
therefore  increased.  The  body  of  the  car  was  left 
unaltered,  but  for  its  being  placed  on  each  truck  in  four 
steps,  the  centre  bolt  being  mounted  not  rigidly  but 
between  strong  plate  springs,  so  as  to  considerably 
diminish  the  transmission  of  lateral  shocks  to  the  truck. 
The  Siemens'  and  A.E.G.  cars  are  little  different  as 
to  their  exterior  fonn,  but  for  the  former  being  a 
metre  longer  and  somewhat  narrower  than  the  latter. 
These  small  differences  are,  however,  likely  to  give 
interesting  results  as  to  the  influence  of  the  form  of 
the  carriage  on  the  air  resistance  of  the  rapidly  moving 
car,  this  resistance  increasing  most  rapidly  for  aug- 
menting speeds  and  finally  consuming  by  far  the  greater 
part  of  the  energy.  As  regards  the  electric  equipment, 
there  are  more  essential  differences,  the  four  motors 
driving  the  Siemens'  car  being  mounted  rigidly  on  the 
axles,  whereas  in  the  A.E.G.  car  they  are  placed  on 
springs  in  a  frame  fixed  on  the  axle  box.  The  resist- 
ances necessary  in  starting  are  in  the  Siemens'  and 
Halske  car  made  of  metal,  being  operated  through  a 
controlling  roller,  driven  by  compressed  air.  With 
the  A.E.G.  car  on  the  other  hand,  starting  is  obtained 
through  a  novel  form  of  liquid  resistances,  allowing 
of  the  output  being  accurately  regulated  and  an 
excessive  heating  of  the  resistance  made  impossible. 
The  steering  of  this  apparatus  is  effected  from  the 
motor  man's  cab  through  a  simple  mechanical  gearing. 

Though  the  course  followed  by  the  two  firms  was 
thus  rather  different,  they  have' both  attained  satis- 
factorily the  same  aim,  both  equipments  having  given 
excellent  results. 
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Generating  Superheated  Steam. 

In  a  paper  recently  read  before  the  Verein  Deutscher 
Ingenieure,  O.  Berner  records  the  results  of  a  very 
extensive  investigation  into  the  production  of  super- 
The  specific  volume,  heating  value, 
'liu  tivity  are  especially  important  in 
As  regards  the  specific  volume,  this 
lalt'd  from  Zeuner's  state  equation  for 
superheated  vapour,  the  form  of  which,  using  the  same 
designations  as  in  the  case  of  the  gas  laws,  is  as 
follows  : — . 

pv  =  RT  —  Cp°    

where  constants  R  and  C  have  the  following  values  : — 

R  =  P,  00509  C  =  0,  193     n=i/4. 

The   heating   value   of  superheated   steam   is   nearly 
universally  expressed  by  the  following  equation  ; — ■ 

X  =  606,  5-1-0,  305  tl  -I-  o,  48  (t'l  —  1 1 ),'. 
where  the  two  former  terms  of  the  sum  represent  the 
liquid  and  vaporisation  heats,  the  last  one  the  Super- 
heat. 

Our  knowledge  as  to  the  thermic  conductivity  of 
superheated  steam  is  limited  to  hypotheses  and  isolated 
experiences,  very  small  figures  being  anticipated  from 
certain  phenomena. 

After  discussing  the  advantages  of  cast-iron  super- 
heaters as  against  superheaters  of  forgeable  material, 
the  following  conclusion  is  drawn  from  some  considera- 
tions on  the  passage  of  heat  through  the  superheating 
surface  ;  in  superheaters  using  the  whole  of  the  smoke 
gases  in  superheating  the  steam,  the  relation  between 
the  work  performed  by  the  boiler  and  the  co-efficient 
of  the  passage  of  heat  will  not  show  any  material 
departures  from  a  linear  formula,  both  factors  thus 
being  approximately  proportional. 

With  regard  to  the  speeds  of  the  steam  in  the  super- 
heated tubes,  as  dealt  with  in  the  fourth  part  of  this 
paper,  the  following  factors  have  to  be  taken  into 
consideration  when  choosing  a  convenient  value  for 
this  speed  :  passage  of  heat,  durability,  and  fall  in 
tension.  The  speeds  recorded  vary  between  4  and 
28  m/sc.  The  utilisation  of  heat  in  producing  super- 
heated steam  is  treated  in  the  fifth  part,  the  connections 
between  the  superheater  and  the  boiler  being  of  para- 
mount importance.  The  determination  of  the  effi- 
ciency in  the  case  of  superheaters  with  special  fire- 
places is  difficult  on  account  of  the  considerable  influence 
exerted  by  a  lack  of  knowledge  as  to  the  specific  heat 
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increased  efficiency  of  the  latter,  the  original  boiler 
being  modified  in  two  respects,  as  both  the  heating 
and  radiating  surfaces  of  the  boiler  are  augmented  by 
the  superheater  surface.  The  work  done  by  the  boiler 
in  generating  superheated  steam  is  discussed  in  the 
last  chapter,  this  factor  being  modified  for  two  reasons 
when  modifying  the  connection  of  the  superheat 
with  the  boiler,  viz.,  first  by  the  alteration  in  the 
temperature  fall  controlling  the  passage  of  heat  between 
smoke  gases  and  water  ;  secondly,  by  the  modification 
of  the  relative  position  of  some  heating  surface  elements 
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ol  the  boiler  with  regard  to  tlie  fireplace,  controlling 
to  a  high  extent  the  efficiency  of  the  boiler  heating 
surfaces.  It  is  shown  that  compound  hot  steam 
locomobiles  working  at  steam  temperatures  upwards  of 
300"  C.  require  a  simpler  and  cheaper  steam  generating 
plant  than  wet  steam  locomobiles  of  the  same  output. 
The  use  of  superheated  steam  will,  therefore,  in  addition 
to  the  advantage  of  greater  economy,  be  advisable  also 
on  account  of  the  lower  first  cost  of  the  steam  generating 
plant. 


Magnetic  Phenomena. 

Among  the  papers  read  before  the  Physical  section 
of  the  Congress  of  German  Naturalists  at  Kassel,  we 
note  a  paper  by  Mr.  Zacharias,  suggesting  quite  a  novel 
idea  on"  the  nature  of  magnetic  phenomena.  Though 
the  writer  does  not  wish  to  endorse  the  views  of 
the  author,  who  considers  magnetism  to  be  due  to 
"  mechanical  phenomena,"  we  purpose  giving  a  brief 
account  of  them,  the  more  so,  as  they  have  repeatedly 
been  discussed  of  late  before  German  learned 
stjcieties. 

The  author  has  ever  since  1880  been  engaged  in 
magnetical  researches,  resulting  in  some  singular 
magnets  being  designed  and  new  facts  noted.  He 
thinks  the  usual  statement  of  the  existence  of  two 
poles  in  the  iron  core  and  iron  shell  not  to  be  true, 
on  account  of  the  high  increase  in  strength  obtained 
by  the  use  of  an  iron  shell  in  connection  with  an  electro- 
magnet. Nor  does  Mr.  Zacharias  adopt  the  usual 
views  on  magnetic  influence,  assuming  the  direction 
of  motion  of  the  magnetic  force  to  be  exclusively 
due  to  the  wire  coils,  the  iron  outside  of  the  latter 
exerting  only  a  resistance  against  the  force  directed 
towards  the  magnet  and  its  iron  core.  The  author 
attempts  to  show,  by  the  aid  of  photographic  records, 
that  an  iron  armature,  instead  of  becoming  itself 
a  magnet,  in  accordance  with  current  views,  is 
nothing  but  a  resistance.  Mr.  Zacharias  is  equally 
opposed  to  the  view  that  iron  should  be  a  good 
conductor  to  the  induction  'flu.x.  He,  on  the  other 
hand,  explains  magnetic  forces  by  the  existence  of  a 
pressure  difference,  produced  by  ether  waves  acting 
on  the  iron  core.  The  connection  between  light, 
heat,  electricity,  and  magnetism  receives  further 
evidence  by  some  experiments  on  refraction  and 
reflection  of  magnetic  waves  in  iron  sheet  prisms, 
lenses,   and   concave   mirrors. 

When  considering  the  iron-filing  image  of  a  straight 
electro-magnet,  more  or  less  curved  lines  are  noted 
between  the  ends  of  the  iron  core,  according  to  the 
greater  or  lesser  intensity  of  the  magnetising  force. 
Now,  the  electric  motion' in  the  coil  surrounding  the 
iron  core  gives  rise,  according  to  Mr.  Zacharias, 
to  a  corresponding  motion  both  of  the  intra- 
molecular and  free  ethers,  forming  the  so-called  in- 
difference zone  in  the  centre,  whereas  ether  pressure, 
being  the  magnetic  force,  is  produced  at  the  ends. 
The  rotation  of  the  ether  in  the  magnetic  field  gives 
rise  in  the  iron  core  also  to  a  certain  ether  vacuum  ; 
the  higher  the  latter,  the  greater  will  be  the  force  at 
the  ends  of  the  core.  The  author  thinks  some  pheno- 
mena, as,  for  instance,  the  motion  of  electricity  in 
wire  coils,  to  be  an  evidence  of  the  existence  of  such 
rotations.  In  the  case  of  direct  current,  the  rotation 
occurs  in  the  same  direction  ;  in  that  of  alternating 
■current,  in  alternating  directions,  the  vacuum  and, 
accordingly,  the  force  thus  being  present  in  both  cases, 
whereas  the  so-called  polarity  or  directive  force,  is 
dependent  on  the  direction  of  rotation. 


Mr.  Zacharias  attempts  to  show  the  mutual  action 
between  a  magnetic  rod  and  a  magnetic  needle  on  the 
instance  of  two  rotating  spheres,  one  of  which  is 
suspended  by  a  thread,  exerting  one  on  another  a 
repulsion  when  in  the  same  directions,  while  they 
are  found  to  adhere  when  turning  in  opposite  directions. 

Magnetism  would,  accordingly,  be  a  phenomenon 
of  motion  instead  of  an  equilibrium  phenomenon, 
this  applying  also  to  the  case  of  permanent  magnets. 
The  author,  it  is  true,  was  not  for  some  time  able  to 
account  for  the  conservation  of  motion  of  the  ether 
in  the  case  of  permanent  magnets.  Now  that  he  has 
succeeded  in  designing  non-polar  magnets,  he  has 
shown  all  matter  to  be  always  surrounded  by  ether 
vibrations.  He  thinks  the  difference  between  electro 
magnets  and  permanent-magnets  to  be  due  to  the 
fact  that  in  the  former  case  an  artificial  motion  of 
ether  is  produced  by  the  electric  current,  whereas  in 
the  latter  case  the  proper  vibrations  of  the  steel  molecule 
are  operative  in  connection  with  the  intra-molecular 
ether.  As  iron  opposes  resistance  to  magnetic  waves, 
it  not  only  adheres  to  magnets  of  any  kind,  but  pro- 
duces the  deviation  of  a  movable  magnetic  needle  by 
a  partial  eUmination  of  pressure. 

Obtaining  Dense  Castings  by  means  of  Thermite. 

In  a  paper  recently  read  in  Diisseldorf,  Mr.  W. 
Mathesius  suggests  utilising  thermite  to  obtain  dense 
castings  (i.e.,  free  from  pores)  from  grey  iron  and  steel. 
The  effect  of  thermite  on  tlie  metal  to  be  cast,  viz., 
the  metal  bar,  is  a  treble  one;  the  metal  given  off 
from  tlic  tlieniiiU-  during  tlie  combustion  is  alloyed 
to  the  bath  111  tin  moment  of  its  production,  the  bath 
absorbs  lir.it  tiom  the  heat  of  reaction,  and  finally 
a  violent  iiiii  iiiiiinj  of  the  bath  takes  place.  The 
combustion  ol  III, mute,  as  is  known,  takes  place 
without  am-  su|.|.l\  of  gases  being  necessary  and 
without  the  formation  of  any  gaseous  products  in 
the  reaction  ;  this  substance  is  essentially  a  mixture 
of  finely  divided  aluminium  and  metal  oxide,  burning 
with  the  evolution  of  great  amounts  of  heat,  the 
metal  being  given  off,  whereas  the  aluminium  is 
burned  to  aluminium  oxide,  given  off  in  the  molten 
state  as  corundum.  The  perforated  sheet  metal 
box  w^here  thermite  is  generally  burnt,  is  in  the  case 
of  grey  iron  s1i|.|h,|  centrically  on  a  dry  iron  bar 
free  from  riisi,  iml  afterwards,  having  preheated, 
to  a  nioileiale  ii  jupeiature,  is  introduced  into  the 
liquid  metal  placed  in  the  casting  crucible,  until  the 
reaction  is  completed  after  i  to  ij  minutes.  This 
process  results  in  castings  of  much  finer  and  absolutely 
dense  structure  and  excellent  polishing  capacity 
being  produced,  on  account  of  the  extremely  divided 
graphite.  The  supply  of  heat  will,  in  the  case  ol 
sufficiently  high  quantities,  exceed  the  heat  losses  by 
radiation.  The  metal,  after  the  reaction,  is  perfectly 
free  from  gases  and  is  not  found  to  spit  any  more. 
The  thermite  to  be  used  in  connection  with  grey  iron 
is  titanium  thermite,  containing  titanium  oxide  along 
with  iron  oxide.  Titanium  is  capable  of  binding 
nitrogen  in  the  hot  liquid  cast  iron,  even  when  present 
in  small  percentages.  The  Uquid  casting  is  thus 
enabled  to  compensate  for  the  noxious  influence  of  the 
air  accumulating  during;  the  casting  process,  the 
atmospheric  nitrogen  being  bound  in  the  form  of 
titanium  cyanide  and  the  iron  monoxide  formed  by 
the  oxygen  of  air  dissolved  in  the  Uquid.  The  strength 
of  the  iron  in  itself  is  little  increased  by  the  thermite 
treatment,  which,  however,  enables  hard  or  soft 
castings  to  be  produced  by  adding  ferro-manganese 
or  ferro-sihcium  to  the  casting. 
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Cost  of  Shaft  Sinking. 

The  following  figures,  with  reference  to  the  eastern 
incHne  shaft  of  the  New  Kleinfonteiu  Gold 
Mining  Company  will  be  of  interest  to  mining 
engineers  in  other  countries.  They  cover  the  cost  of 
sinking  from  January  ist  to  May  31st,  1903,  the 
distance  sunk  during  that  period  being  858  ft.  The 
average  per  month  was,  therefore,  i/i'S  ft.,  while  the 
best  result  was  213-5  ft.  in  May.  The  size  of  the  shaft 
is  21  ft.  by  6  ft.  in  the  clear  and  all  the  unskilled  work 
was  done  by  kafirs. 

In  addition  to  the  tabulated  costs,  the  following 
particulars  have  been  published  by  Mr.  Way,  the 
general  manager  of  this  group  of  mines.  In  144 
working  days,  4,032  holes  were  bored,  aggregating 
28,963  ft.  or  an  average  of  7  ft.  2'2  in.  per  hole.  Looked 
at  in  another  way  this  means  33'76  ft.  of  drilling 
for  each  foot  sunk  : — 


Total  c 


1  per  foot 


White  wages 

Salaries 

Native  wages 

Native  compound  expenses 

Workshops  . . 

Steam 

Rock  drills 

Surveying  .  . 
Transport  . . 
Travelling  expenses 

Stores — 
Gelatine 

Rails  

Candles 

Timber,  various 

Fuse 

Steel  bars     .  . 

Fish  plates  .  . 

Piping  

Bolts  and  nuts 
Sleepers 
Detonators  . . 


£     s.    d. 


276 

S 

1,190 

616 

II 

108 

13 

1.353 

2,620 

40 

10  I 

13 

10 

3 

0     < 

1,463 

0 

325 

6 

13s 

3 

71 

16 

42 

3 

45 

I 

35 

19 

21 

7 

Dog  spikes  . . 
Oils  and  grease 
Iron  bars,  etc. 
Nails 

Coach  screws 
Sundries 


The  Barberton  District. 


6     8 
5     9 


JOHANNESBURG,  November  lOth,  1903. 

The  Sheba  mine  continues  to  be  the  largest  pro- 
ducer, but  it  is  crushing  ore  of  very  much  lower  grade 
than  formerly,  part  of  its  present  output  of  gold  being 
obtained  by  the  treatment  of  old  sUmes  which  accu- 
mulated in  earlier  and  more  prosperous  days. 

The  following  figures  give  the  working  results  for 
August,  1903  : — 

Number  of  stamps,  115. 

Duty,  2-90  tons  per  stamp  per  day. 

Tons  mined  9,369. 

Tonnage.    Ounces       Value.      Duls.  per  ^"'^^j;''" 
fine  gold.  ton.         n,-,,,^^ 


This  once  famous  district  is  at  the  present  time 
passing  through  one  of  those  periods  of  depression 
and  neglect  which  are  common  to  all  quartz  mining 
districts.     The    following   particulars,  condensed   from 


a  series  of  al 
in  the  Johaniu-l , 
returns  of  tin-  \^ 
substantiate  tin 
There    are    nn 
I'hich  about   50 


liave  recently  appeared 
ijiplemented  by  the  official 
lid  Chamber  of  Mines,  will 


han  250  mining  properties,  of 
in  the  hands  of  registered  com- 
panies or  syndicates,  but  very  few  of  these  are  being 
worked  at  all,  and  a  still  smaller  number  are  actually 
producing  gold. 


Milled              ..  9,559     884-13    i 

^3,756         1-85      1-85 

Concentrates 

produced    ..      139     467 "23 

1,985     67-23     0-98 

Sand  treated      6,310     754"  59 

3,205       2-39     1-58 

Slimes  treated     3,773    408-27 

1,734       2-16     0-85 

2,514-22    ;£io,68o  5-26 

As  the  returns  from  the  old  slimes  are  not  separately 
stated,  the  exact  value  of  the  ore  now  being  crushed 
cannot  be  ascertained  from  the  above  figures,  but  it  is 
evidently  less  than  the  total  of  the  last  column,  namely, 
5-26  dwts.  per  ton.  Of  course  this  refers  to  the  realis- 
able value  and  not  to  the  original  contents  of  the  ore. 
On  ore  of  such  a  grade  it  needs  favourable  conditions 
and  good  management  to  work  at  a  profit  in  this 
district. 

Other  Mines. 

The  United  Ivy  mine  at  Moodies  is  being  worked 
on  tribute  on  a  small  scale,  the  tributor  having  an 
option  to  purchase.  The  Clutha  and  the  Barrett 
mines  complete  the  Hst  of  producers  in  the  August 
returns  with  results  as  under  : — 


Mine. 
Barrett 
Clutha 
United  Ivy 


,100     377'85 


;£i,544     2-80 

983     3-20 

i,6oi     6-87 


Important  development  is  being  carried  on  at 
some  half  dozen  other  properties  with  more  or  less 
success,  but  with  these  few  exceptions  Barberton 
may  be  said  to  be  hibernating  during  "  the  winter 
of  its  discontent,"  waiting  for  the  return  of  the  doubt- 
less wicked  but  very  desirable  capitalist. 

Lydenburg. 

This  district  can  only  show  two  producing  com- 
panies whose  results  are  given  below  w^hile  the  banks 
return  over  500  ounces  of  gold  received  from  workers 
on  a  small  scale  : — 

Tons    Gold  in      ..;.1„p       Dwls.  per 
^•'"'-  milled.    o7,s.  ^■''"^-  ton. 

1,960     1,391     ;£5.909      14' 19 
5,660    3,607     15,3--       12-74 

Klerksdorp. 

This  district  returns  only  330-1  ozs.,  worth  ^1,402, 
from  2,600  tons  crushed,  equal  to  2-54  dwts.  per  ton 
from  one  producing  company,  namely,  the  Klerksdorp 
Gold  and  Diamond  Mining  Company. 

A  note  on  the  Labour  Commission  will  be  found  on 
page  549.— Ed. 
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ELECTRICAL    PROGRESS 
AND    LEGISLATIVE    IMFEDIiVlENTS. 

MR.  K.  KAYE  GKAVS  presuleutial  address  to 
the  Institution  of  Electrical  Engineers  contained 
an  admirable  survey  of  the  progress  of  the  electrical 
world,  and  gave  considerable  attention  to  the  special 
(joints  connected  with  existing  legislation  as  aftecting 
electrical  enterprise.     The  following  is  an  abstract  : — 

LEGISLATION    OF    TWENTY    YEARS    AGO. 

If  they  omitted  tlu-  I'.l -rtn.  Ti-l'tin"  in.iiiM's) 
Act  of  I.S99,  which  mrr.l\-  i...:ii,-.l  in-  1 .1 .  i\  i-.n  .11^ 
usually  incorporated  in  ,1  pi .  .x  i-p  iiul  ^-i.l-i  -i.inb'd 
by  the  Board  of  Trade,  Wvy  I.mih.I  ri.ii  tlirir  li.id  lieu 
no  public  legislation  upon  tlie  generation  and  distri- 
bution of  electricity  since  188S,  when  an  Act  was 
passed  to  amend  certain  defects  in  the  original  Act 
of  1SS2,  This  absence  of  legislation  during  a  period 
111  which  the  apphcations  of  electricity  to  the  service 
of  mankind  had  been  enormously  improved  and  ex- 
tended, would  not  have  been  remarkable  if  the  original 
Acts  had  been  adequate,  not  only  to  the  needs  of  the 
time  at  which  they  were  passed,'  but  to  those  of  the 
present  day ;  but,  as  everyone  knew,  this  was  far 
from  being  the  case.  Those  statutes  w^ere  framed 
to  meet  the  case  of  disiT  i:  mi:  i    n   -!   .  Irctricity  over  a 

iiiiall  area,  and  no  nrox !'■  for  the  time, 

which  had  long  since'an  p.  ,  1     a  ould  be  possible 

and  even  economical  to  di  miIiih.  !■  ai  a  given  centre 
over  a  wide  area,  extending  far  beyond  the  boundaries 
of  any  particular  parish  or  niunicipahty.  There 
might  have  still  been  a  chance  that  the  parochial 
idea  embodied  in  these  early  statutes  would,  in  the 
course  of  time,  have  been  abandoned,  had  not  ParUa- 
ment  fixed  this  idea  as  a  permanent  feature  of  British 
electrical  distribution  by  giving  to  the  local  authorities 
the  right  of  purchase  of  the  undertakings  supplying 
their  areas  after  a  period  which  was  first  stated  at 
21  years,  but  afterwards  extended  by  the  Act  of  1888, 
to  42  years.  In  addition  to  this,  the  Act  of  1888, 
although  intended  to  promote  the  introduction  of 
electric  lighting,  went  far  towards  stifling  private 
enterprise  in  this  direction,  by  giving  to  the  local 
authorities  a  veto  on  any  petition  to  supply  electricity 
wdthin  their  areas.  Thus  it  has  come  to  pass  that  in 
spite  of  the  great  progress  made  since  1 888  in  the  science 
of  distribution,  no  one  but  a  local  authority  could 
to-day  obtain  free  unimpeded  access  to  the  Board  of 
Trade  with  a  petition  for  a  provisional  order,  and  as 
local  authorities  were  as  jealous  of  one  another  as 
they  were  of  private  companies,  the  general  result 
was'  that  the  municipal  area  was  still  the  unit  area 
for  distribution. 
THE     NEW    MEASURE     TO     BE     PRESSED     FORWARD. 

There  were,  of  course,  many  other  prominent  defects 
in  the  Electric  Lighting  Acts.  They  did  not,  for 
example,  provide  for  the  compulsory  purchase  and 
sale  of  sites  for  generating  stations,  nor  yet  for  the 
cretU'.ii  of  ilir^e  xt;iiioii,  <.utside  the  area  of  supply. 
ll  |io  i]ih  a  .  1 -,  <  :l  all  mil  I'll  a  la  111,'  desired  either  of  these 
ihiiiL;^  ili'\  li.i  1  t'l  I'l". 'I'l  l,y  special  Act,  not  by 
lnoNasi.  'II  a  1  '  10 1  el  :  an:  1  111''  1  test  proof  of  the  inadequacy 
of  the  Electric  Lighting  Acts  to  modern  needs  was 
that  these  private  Acts  usually  contained  special 
clauses,  of  which  the  object  was  to  render  inapplicable 
a  larger  or  smaller  number  of  the  sections  of  the  con- 
troUing    public     statutes.       The    whole     subject    was 


considered  in  1898  by  Lord  Cross's  Committee,  which 
made  nianv  recommendations  of  the  highest  value 
among  tliein  the  alioUtion  of  the  veto  and  the  removal 
of  the  defects  just  noticed  ;  but  until  the  present 
vear  the  Government  had  shown  no  sign  of  being 
desirous  or  willing  to  give  these  recommendations 
the  force  of  law. 

The  Institution  of  Electrical  Engineers,  which  had 
always  been  alive  to  the  serious  consequences  of  this 
defective  legislation,  sought  in  June  of  last  year  to 
bring  pressure  upon  the'  Government  by  sending  a 
deputation  to  the  President  of  the  Board  of  Trade. 
It  was  impossible  to  express  more  forcibly  or  more 
clearly  the  objections  to  the  present  law  than  was  done 
by  the  members  of  the  deputation  on  that  occasion  ; 
but,  although  they  were  then  promised  a  measure  to 
remove  these  objections,  nothing  was  attempted 
until  Mav  of  this  year,  when  a  Bill,  embodying  most 
of  the  recommendations  of  Lord  Cross's  Committee 
was  introduced  in  the  House  of  Lords  by  Lord  Wolver- 
ton  at  the  instance  of  the  Board  of  Trade.  But 
the  Bill  did  not  go  beyond  the  introductory  stage, 
and  at  the  close  of  the  session  no  progress  had  been 
made.  The  measure,  however,  ought  not  to  be  allowed 
to  drop  ;  and  as  the  President  of  the  Board  of  Trade 
had  told  them  that  his  department  desired  to  "  press 
forward "  this  measure  when  opportunity  offered, 
it  was  to  be  hoped  that  next  session  it  may  not  only 
be  introduced,  but  may  be  placed  upon  the  statute 
book. 

LARGE     POWER     SCHEMES     AND     MUNICIPAL 
ENTERPRISE. 

With  regard  to  the  distribution  of  electricity  for 
power  purnoscs,  the  Electric  Lighting  .\cts  made  no 
special  pro'vision.  Any  consumer  might  use  his  supply 
either  for  lighting  or  power,  or  both.  But  in  recent 
years  the  idea  of  jiromoting  large  power  schemes  to 
supply  very  wide  areas  had  become  prominently 
to  the  front,  and  since  1900  several  such  schemes  had 
been  authorised  by  special  Acts  of  Parhament.  The 
powers  of  supply  conferred  upon  companies  under 
these  Acts  were  twofold  ;  they  might  supply  energy 
for  power  purposes  to  any  person,  and  they  might 
supply  energy  in  bulk  to  authorised  distributors. 
In  this  connection  it  might  be  noted  that  if  the  Bill 
introduced  by  Lord  Wolverton  became  law  it  would 
be  possible  to  obtain  powers  for  supply  in  bulk  to 
authorised  distributors  by  provisional  order,  instead 
of  oroceeding.  as  at  present,  by  special  Act.  The 
most  important  point,  however,  "about  these  modern 
power  schemes  was  that  in  m.any  cases  the  promoters 
come  into  sharp  conflict  with  local  authorities 
and  other  authorised  distributors  supplying  urban 
or  rural  districts  within  a  large  area  which  they  desired 
to  cover  by  their  scheme,  the  local  authorities  were 
especiallv  antagonistic  to  any  proposal  which  would 
allow  another  body  to  come  into  their  area  to  supply 
electricity,  and  in  some  cases  Parhament  had  cut  out, 
from  the  area  which  a  particular  scheme  desired  to 
cover,  various  towns  and  districts  possessing  their 
own  electricity  supply  undertakings.  It  seemed 
desirable  that  the  loca'l  authorities  should  consider 
carefully  the  advantages  of  taking  their  supply  in 
bulk  from  a  power  scheme  instead  of  generating  for 
themselves  on  a  small  scale.  In  very  many  cases 
it  would  be  much  more  economical  to  do  so,  and  they 
would  still  be  left  the  sole  distributors  in  their  own 
areas.     But   if   local   authorities   would   not   do   this, 
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Parliament  must  consider  what  is  best  for  the  country 
at  large  ;  and  as  the  rural  districts  must  obviously 
gain  by  the  supply  of  electrical  energy  at  cheap  rates, 
the  towns  should  not  be  allowed  to  prevent  this  gain 
by  obstructing  or  rendering  ineffective  the  scheme  lor 
tlie  larger  area.  The  point  was,  that  if  all  the  towns 
which  constitute  the  "  fat  "  districts,  were  cut  out 
of  these  schemes,  leaving  only  the  "  lean "  rural 
districts  for  the  large  area  companies,  there  could  be 
little  or  no  hope  of  financial  success.  In  order  to 
obtain,  therefore,  the  greatest  good  for  the  greatest 
number,  the  larger  authority  inic;lit  to  be  allowed 
wherever  possible  to  pr^v.ul  .  i\ .  r  tlir  smaller  muni- 
cipalities opposing  it,  fsi..>  I, .lis  uli,  n  they  considered 
that  this  did  not  entail  on  miiisticr  to  these  munici- 
palities, but  only  a  slight  narrowing  of  the  field  of 
municipal  enterprisej 

TINKERING    TRAMWAY    LEGISLATION. 

It  remained  to  consider  what  was,  perhaps,  the 
most  remarkable  feature  in  recent  electrical  progress 
—the  development  of  the  electric  tramway.  The 
law  relating  to  this  branch  of  the  subject  was,  un- 
fortunately, still  more  unsatisfactory  than  that  dealing 
with  lighting  and  power,  for  the  controlling  Act  was 
still  the  Tramways  Act  of  1870,  which  was  passed 
before  electric  traction  was  introduced,  and  was 
intended  to  deal  simply  with  the  ordinary  horse- 
tramway.  The  defects  of  that  Act  were  too  well 
known  to  require  mention ;  the  objectionable  veto 
given  to  the  local  authorities  h.i.l  mi,  .  iumii-  been 
sufficient  in  itself  to  retard  progrr-,,  hi  jii  <  .iii.irdinary 
degree.  The  fact  that  in  the  li  t  1.  u  \  .)i.  electric 
tramways  had  developed  so  iuulU  la  ilus  country 
was  not  due  to  the  e.xistence  of  the  Tramways  Act, 
but  principally  to  the  fact  that  it  was  found  possible 
to  evade  that  Act  to  a  considerable  extent  by  promoting 
these  concerns  under  the  Light  Railways  Act,  1896 
— an  Act  which  was  reaUy  intended  for  another  class 
of  undertaking  altogether.  That  Act  had  proved 
beneficial  to  a  high  degree,  as  it  lowered  the  cost  and 
simplified  the  procedure  when  a  tramway  scheme 
was  promoted  ;  but  in  the  years  during  which  it  had 
been  in  operation  various  defects  had  been  discovered 
and  attempts  had  from  time  to  time  been  made  to 
have  them  remedied.  Mr.  Gray's  predecessor,  Mr. 
Swinburne,  had  pointed  out  these  defects  to  the 
President  of  the  Board  of  Trade  when  a  deputation 
waited  upon  that  Minister  last  year,  and  here,  again, 
they  were  promised  a  measure  to  remedy  them.  A 
Bill  was  introduced  this  year,  but  it  was  unsatisfactory 
in  the  extreme,  as  it  made  no  attempt  to  deal  with  the 
whole  subject,  but  merely  tinkered  at  one  or  two 
details ;  and  they  could  not  regret,  therefore,  that 
it  had  made  no  progress.  The  Board  of  Trade  had 
previously  appointed  a  committee  to  consider  what 
amendments  of  the  Act  of  1896  were  desirable,  and  as  the 
President  of  the  Board  of  Trade  told  their  deputation 
that  a  report  had  been  received  from  that  committee, 
they  naturally  expected  that  the  new  Bill  would  deal 
comprehensively  with  the  subject,  but  in  this  they  had 
been  disappointed.  The  old  Tramways  Act  ought 
to  be  repealed  and  replaced  by  a  measure  suitable 
for  modern  needs.  Under  the  Light  Railways  Act 
the  powers  of  the  Commissioners  might  with  great 
advantage  be  extended.  At  present  they  were  ham- 
pered by  the  feeling  that,  if  not  bound  by  the  letter 
of  the  Tramways  Act,  they  must,  as  far  as  possible, 
respect  its  spirit  ;  and  hence  the  absence  of  consents 
from  local  authorities  had  more  weight  than  was  proper. 
In  ca-ses  where  a  light  railway  scheme  was  likely  to 
compete  with  an  existing  raUway  company,   the  pro- 
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vision  that  the  promotors  must  proceed  by  privnt.- 
Bill,  and  not  by  an  iu(iuiry  before  the  Light  Rail\\,i\ 
Commissioners,'  also  militated  considerably  ai;.mi-i 
the  usefulness  of  the  Light  Railways  .\ct  by  curtailing; 
the  powers  of  the  Commissioners  ;  and  this  restriction 
ought  to  receive  attention  in  any  amending  measure. 

These  were  but  a  few  of  the  numerous  points  in 
the  present  law  which  called  for  attention.  The 
whole  of  our  electrical  legislation  was  in  urgent  need 
of  reform ;  and,  after  so  many  promises  had  been 
made,  it  would  be  very  regrettable  if  notliing  was 
done  to  remove  the  existing  defects. 

POWERS  FOR  CONVERTING  TO  ELECTRIC  TRACTION. 

While  the  electric  light  and  power  undertakings 
had  obtained  but  litt'e  legislation  in  their  favour, 
it  was  a  relief  to  see  that  Parliament  had  granted 
railway  companies  certain  advantages.  By  the  Rail- 
ways (Electrical  Power)  Act,  which  received  the  Royal 
assent  on  August  14th  last,  existing  railway  companies 
desiring  to  convert  any  of  their  Unes  to  electric  traction 
were  enabled  to  obtain  sufficient  powers  for  so  doing 
by  means  of  an  order  of  the  Board  of  Trade.  They 
might  become  interested  in  power  companies,  and 
might  take  from  them  electrical  energy  for  the  supply 
of  their  main  or  branch  lines. 

IN  SPITE  OF  LEGAL  RESTRICTIONS. 
In  spite  of  the  legal  impediments  referred  to,  it 
would  be  found  on  investigation  that  substantial 
progress  had  been  made  in  Great  Britain  in  the  utilisa- 
tion of  the  electric  current  for  both  light  and  power 
purposes.  Exclusive  of  traction  motors,  in  March 
of  this  year,  lamps  and  motors  equivalent  to  over 
14.000,000  eight-c.p.  lamps  were  connected  to  the  mains 
of  pubUc  electricity  supply  undertakings,  the  metro- 
polis being  represented  to  the  extent  of  about  5,000,000. 
There  were  about  three  hundred  towms  enjoying  the 
advantage  of  an  electricity  supply,  this  number  including, 
with  two  exceptions,  all'  the  towns  whose  population 
exceeds  100,000.  The  exceptions  were  Tottenham 
and  the  Rhondda  district,  which  did  not  seem  anxious 
to  be  alongside  of  the'r  thirty-eight  fellow^s.  It  appeared 
that  at  this  period,  exclusive  of  power  companies, 
the  public  supply  stations  had  motors  amounting 
to  55,000  h.p.,  connected  to  their  mains.  Municipal 
undertakings  owned  generating  plant  of  a  rated 
capacity  of  320,000  kilowatts,  and  private  undertakings 
were  represented  by  160,000.  In  the  metropolis  the 
companies  were  proprietors  of  about  100,000  kilowatts, 
whereas  the  public  bodies  were  responsible  for,  approxi- 
mately, 28,000.  The  pre-eminence  of  the  companies 
in  London  was  due  to  the  fact  that  they  acted  as 
pioneers,  and  were  first  in  the  field.  The  average 
rated  capacity  of  a  British  station  appeared  to  be 
about  1,400  kilow^atts.  It  was  to  be  remarked  that,  while 
in  the  provinces  the  average  municipal  station  had 
a  capacity  of  nearly  three  times  that  of  a  company 
station,  in  the  metropolis  the  ratio  was  reversed. 
Again,  the  average  metropohtan  company  had  approxi- 
mately, ten  times  the  plant  capacity  of  the  average 
provincial  company. 

DIRECT  CURRENT  UNDERTAKINGS. 
It  was  interesting  in  this  investigation  to  note 
that  modern  tendencies  in  this  country  were  decidedly 
in  favour  of  the  direct-current  system  with  a  three- 
wire  distribution.  The  number  of  direct-current 
undertakings  increased  from  139  in  1901  to  214  in 
1902,  and  260  in  1903.  For  these  three  years  the 
alternating  current  stations  numbered  67,  68,  and 
69  respectively. 

(To  be  conlinued.) 
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OUR   PROGRESS   IN  SHIPBUILDING. 

IN  the  colli;..-  Ml  a  remarkable  presiilential  address  to 
the  Institution  of  Civil  Engineers,  Sir  \V.  H. 
White,  K.C.B.,  F.R.S.,  attributed  our  superiority  in 
shipbuilding  to  the  lead  we  took  in  the  introduction 
of  iron  into  steamships,  the  advantages  resulting 
from  the  training  of  two  generations  of  skilled  workers, 
and  the  enterprise  of  owners  and  builders.  He  care- 
fully reviewed  the  progress  made  in  British  shipbuilding 
and  engineering  during  the  past  forty-four  years. 
A  brief  abstract  follows  : — 

The  main  hnes  of  advance  in  shipbuilding  since 
1S59  were  dealt  with  under  three  main  heads:  (i) 
Improvements  in  marine  engineering,  leading  to 
large  economies  in  weight  of  ni.Kliinir\  aiul  fuel; 
(2)  improvements  in  materials,  I'^itl-  1-  1.  j.ikI-,  strength 
and  the  forms  in  which  they  were  limii-lii  >l  li\  manu- 
facturers ;  and  (3)  the  larger  use  ul  ccriUUic  methods 
in    design. 

BOILER  PRESSURE. 
The  pressures  used  in  marine  boilers  in  1859  were 
only  from  20  lb.  or  25  lb.  per  square  inch,  while  now 
pressures  of  210  lb.  or  220  lb.  were  common  in  the 
mercantile  marine  with  ordinary  water-tank  cylindrical 
boilers,  and  a  httle  less  than  270  lb.  had  been  reached 
in  a  few  cases.  For  warships  with  water-tube  boilers 
2501b.  to  300  lb.  had  been  used  for  nine  years;  but 
in  the  most  recent  vessels,  in  which  20  per  cent,  of 
the  total  power  was  in  cylindrical  boilers,  the  rest 
being  in  water-tube  boilers,  the  pressure  was  only 
210  lb.  This  rise  in  pressure  had  been  associated 
with  triple  or  quadruple  expansion  engines,  and  was 
accompanied  by  an  increased  rate  of  revolution  and 
piston  speed. 

ECONOMIES  IN  WEIGHT  AND  FUEL 
In  i.S,9  each  tun  of  propelling  machinery  in  full 
\\.  iikmgorder  gave  about  6  i.h.p.,  whereas  in  present 
lUiRtice  about  9  i.h.p.  was  obtained  in  battleships 
with  cvhndrical  boilers,  and  10+  i.h.p.  with  water- 
tube  boilers.  In  the  Drake  class  about  12  i.h.p.  was 
obtained  per  ton.  and  in  destroyers  40  or  50.  As  to 
economy  of  fuel,  the  best  direct-acting  engines  in 
screw  steamers  of  1859,  with  20  lb.  or  25  lb.  pressure, 
required  from  3J  lb.  to  5  lb.  of  coal  per  i.h.p.  per 
hour  ;  now  the  average  was  about  i\  lb.  for  ocean- 
going vessels  with  triple  or  quadruple  expansion 
engines. 

TWIN  AND  TRIPLE  SCREWS. 
After  references  to  the  influence  exerted  on  marine 
engineering  bv  the  departure  taken  by  Sir  John 
Thomvcroft  about  thirty  years  ago  in  the  construction 
of  small  swift  boats  with  engines  and  boilers  of  remark- 
able lightness  in  proportion  to  the  power  developed, 
and  to  the  development  of  the  Parsons  turbine,  the 
President  discussed  the  advantages  of  twin  scews 
and  triple  screws.  Thorough  analysis  of  the  actual 
performances  of  many  ships  enabled  him  to  state 
that  triple  screws  did  not  give  better  propulsive 
efficiency  than  twin  screws,  but  no  doubt  the  time 
would  come  when  it  would  be  desirable,  if  the  present 
progress  continued  to  fit  vessels  with  triple  screws. 


.   WATER-TUBE     BOILERS. 

Coming    to    the   question   of   water-tube   boilers, 
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recalled  the  circumstances  in  which  they  were  adopted 
for  the  Powerful  and  the  Terrible  in  1893,  and  sub- 
mitted that  there  was  no  reason,  in  the  light  of  subse- 
quent events,  for  apology  or  regret  for  the  action  then 
taken  ;  on  the  contrar>','he  thought  it  had  had  greatly 
beneficial  results  for  the  Royal  Navy  itself,  and  was 


destined  to  have  far-reaching  effects  upon  steamship 
design  generally.  Into  the  controversies  of  the  last 
four  years  he  did  not  propose  to  enter.  All  that  was 
necessary  now  was  to  state  his  conviction  that  those 
who  had  taken  the  most  prominent  part  in  attacking 
the  poUcy  of  the  .\dmiralty  had  exhibited  an  imperfect 
knowledge  of  facts  and  principles ;  had  failed  to 
appreciate  the  weight  of  authority  against  their 
contention,  represented  by  the  universal  agreement 
of  naval  authorities  in  all  countries,  that  water-tube 
boilers  were  essential  to  modern  warships  ;  and  had 
shown,  in  many  instances,  a  spirit  of  prejudice  and 
personality  that  should  never  have  been  displayed 
in  the  discussion  of  a  technical  subject  affecting  the 
naval  defence  of  the  Empire, 

EFFECT     OF     SCIENTIFIC     RESEARCH. 

In  the  course  of  his  remarks  on  the  effect  upon 
shipbuilding  of  scientific  research,  he  said  an  endeavour 
he  had  made  thirty  years  ago  to  secure  data  respecting 
the  experimental  results  and  qualities  of  merchant 
ships  had  resulted  in  little,  chiefly  because  httle 
information  of  the  kind  had  been  obtained  or  recorded  ; 
but  since  that  time  the  record  and  scientific  analysis 
of  results,  as  well  as  the  conduct  of  experiments  and 
the  thorough  investigation  of  all  features  in  design, 
had  greatly  developed.  In  warship  work  the  Adrniralty 
practice  had  been  continuously  marked  by  scientific 
procedure,  though  there  also,  there  had  been  marked 
advance  since  i860.  It  was  proper  to  state  that  the 
supply  of  men  competent  to  do  the  new  work,  and 
thoroughly  trained  as  naval  architects,  was  mainh' 
due  to  the  enlightened  pohcy  of  the  Admiralty  in 
estabhshing  and  maintaining  schools  of  naval  archi- 
tecture. The  structural  strength  of  ship^  had  been 
made  the  subject  of  scientific  investigation  since  iron 
came  into  use.  The  latest  step  taken  in  this  direction 
bv  the  committee  appointed  by  the  .\dmiralty  to 
examine  into  the  strength  of  destroyers  had  great 
interest,  for  a  destroyer,  suitably  supported  in  dock, 
had  lieen  subjected  to  bending  moments  approximating 
to  those  calculated  on  the  usual  hypothesis,  and  the 
actual  stresses  at  various  points  determined  by  stress- 
indicators.  Perhaps  the  greatest  advance  in  scientific 
method  was  that  connected  with  experimental  deter- 
minations, inaugurated  by  Wilham  Fronde,  of  the 
water  resistance  to  the  motions  of  ships.  Apart  from 
model  experiments,  progressive  steam  trials  of  ships 
furnished  valuable  assistance  in  steamship  design. 
Questions  of  screw  efficiency  were  in  fact  best  dealt 
\vith  by  such  trials,  for,  although  modern  experiments 
gave  much  valuable  information,  they  could  not  be 
trusted  as  yet  for  the  certain  selection  of  the  propellers 
most  suitable  for  any  particular  case, 

MERCHANT    SHIPPING     IN     1903. 

Dealing  with  merchant  shippingin  1903,  the  President 
remarked  that  since  i860  the  tonnage  shown  on  the 
Register  of  Shipping  for  the  United  Kingdom  had 
been  increased  about  two  and  a  half  times.  At  the 
end  of  1902  the  hsts  showed  9,152  vessels  of  about 
14,900,000  tons  (gross).  British  possessions  owned 
1,982  vessels  of  1,117,000  tons.  The  total  for  the 
Empire  was  11,134  vessels,  aggregating  over  sixteen 
millions  tons.  All  other  maritime  countries  combined 
owned  18,809  ships,  with  an  aggregate  tonnage  of 
about  17,637,000  tons. 

COST     OF     SPEED. 

What  had  been  the  cost  of  speed  in  individual 
ships  was  not  generally  recognised.  In  1874  the 
Germanic  (which  last  month  made  her  final  voyage 


574 


across  the  Atlantic)  and  Britannic,  of  the  White  Star 
Line,  cost  about  ;^20o,ooo,  and  averaged  15  knots. 
In  1889  an  average  speed  o£  20  knots  was  associated 
%vith  a  cost  of  ^350,000  to  ^400,000  ;  and  five  years 
later  the  corresponding  figures  were  22  knots  and  about 
/500,ooo  to  ;^;  50,000.  In  1899  the  Oceanic  cost 
//oo.ooo.  Particulars  of  the  cost  of  later  ships  were 
not  available,  but  his  impression  was  that  probably 
the  Deutschland  and  the  Kaiser  Wilhelm  II.,  with  23 
to  23i  knots  speed,  involved  an  expenditure  of  about 
//oo.ooo  and  ;£8oo,ooo  respectively.  Wliile,  therefore, 
the  advance  from  15  to  20  knots  was  made  for  an 
increase  of,  say,  80  per  cent,  in  cost,  that  from  23  to 
23}  knots  had  involved  an  increase  of  100  to  130  per 
cent.  Referring  to  the  new  Cunarders,  the  President 
said  the  magnitude  and  difficulty  of  the  problems 
involved  in  the  designs  of  ships  required  to  be  from 
ii  to  li  knots  faster  than  any  mail  steamer  in  existence 
was  enormous,  and  there  must  inevitably  be  a  great 
increase  in  size  and  power.  It  would  be  noted  that  the 
agreement  contemplatt-a  a  possible  expenditure  of 
^1,300,000  on  each  ship,  which  was  probably  ,/500,ooo 
<over  60  per  cent.)  more  than  had  yet  been  spent  on 
any  merchant  steamer,  and  equal  to  the  cost  of  our 
most   expensive   armoured   battleships. 

During  the  seventeen  years  he  was  at  the  Admiralty 
his  responsibihty  for  designs  and  construction  included 
lorty-three  battleships,  twenty-six  armoured  cruisers, 
twentv-one  first-class  protected  cruisers,  forty-eight 
second-class,  thirtj'-three  tliird-class,  and  seventy-four 
unarmoured  or  unprotected  vessels.  The  total  repre- 
sented 245  ships,  with  an  aggregate  value  of  about 
eighty  millions  sterUng.  By  virtue  of  her  Naval 
supremacy,  England  stood  among  the  great  Powers 
of    the   -world. 
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THE   BACTERIAL  TREATMENT    OF 
SEWAGE. 


T   a   meetinc:   of   the   Society  of    Engineers,    held 
1      at     t'ln     \<ny:\\    Tnitecl    Service    Institution,    a 
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COniNG  EVENTS. 


December. 

1st.— Institution  of  Civil  Engineers  :  Ordinary  Meeting 
—Junior  Engineering  Society:  General  Meeting  at 
Swindon. 

2nd.— Liverpool  Engineering  Society:  General  Meeting 
at  the  Royal  Institution. 

Srd.— Birmingham  University  Engineering  Society: 
General  Meeting  at  5.45  in  the  Physics  Theatre. 

4t;ll.— Junior  Instilutio:i  of  Engineers  :  General  Meeting 
at  8  o'clock  in  the  Westminster  Palace  Hotel. 

5tll. — Birmingham  Association  of  Mechanical  Engineers: 
Annual  Meeting  at  the  Grand  Hotel.— Manchester 
Association  of  Engineers:  General  Meeting.— Leeds 
Association  of  Engineers:  Thirty-eighth  Annual 
Dinner  at  the  Queen's  Hotel  at  5  p.m. 

7th.— Institution  of  Mechanical  Engineers  :  Gradu:ites' 
Meeting  at  7.30  p.m.— South  Staffordshire  and  East 
Worcestershire  Institute  of  Mining  Engineers  :  Meeting 
.It  3  p.m.  in  the  University  of  Birmingham.— Institute 
ot  M.irine  Engineers  :  General  Meeting. 

8th.— Institution  of  Civil  Engineers  :  Ordinary  Meeting. 

10th.— Milling  Institute  of  Scotland:  General  Meeting  at 
Hamilton.- Institution  of  Electrical  Engineers  :  General 
Meeting  at  the  Instltulc  of  Civil  Engineers. 


12th.— North  of  England  Institute  of  Mining  and 
Mechanical  Engineers  :  General  Meeting  at  2  p.m.  at 
Newcastle-on-Tyne.— Birmingham  Association  of  Me- 
chanical Engineers  :  Visit  to  the  Cable  Depot,  Hockley 
Brook.— Staffordshire  Iron  and  Steel  Institute  :  General 
Meeting.- Manchester  Association  of  Engineers: 
Annual  General  Meeting.— Liverpool  Engineering 
Society  :  Annual  Dinner. 

14th.— Society  of  Engineers  :  Annual  General  Meeting 
at  '7-30  P-ni.  at  the  Royal  United  Service  Institute.- 
Institute  of  Marine  Engineers  :  General  Meeting. 

15th.— Institute  of  Civil  Engineers  :  Ordinary  Meeting 
at  8  p.m.— Junior  Engineering  Society  :  General 
Meeting  at  Swindon. 

16th.— Liverpool  Engineering  Society  :  General  Meeting. 

17th.— Institution  of  Electrical  Engineers  :  General 
Meeting.- Institution  of  Mining  and  Metallurgy: 
General  Meeting  at  Burlington  House  at  8  p.m. 

18th.— Institution  of  Mechanical  Engineers  :  Monthly 
Meeting  at  8  p.m.— City  of  London  College  Science 
Society  :   General  Meeting  at  8  p.m. 

21st.— Institute  of  Marine  Engineers  :  General  Meeting. 

22nd.— Institution  of  Civil  Engineers  :  Ordinary  Meeting 
at  8  p.m. 

31st.— Leeds  Association  of  Engineers  :  General  Meeting. 


OUR    DIARY. 


October. 

22nd. — At  Westminsler  a  conference  of  miners'  repre- 
sentatives decides  nnanimouslv  aminst  Mr. Chamberlain's 


23rd.-  -A.u.lcnt 
24th.    -Ml..-,-  in. 


he    h 
pre-e 


mg  from  Spanisli  pnblic  lile,  says 
he  mehincholy  conchision  tliat  at 
not  want  a  fleet,  nor  an  army,  nor 


25th.— Opening  of  the  Congress  of  non-Social  Demo- 
cratic German  \vorl<men. 

26th. — Tile  London  Traffic  Commissioners  have 
returned  fr.iiii   ili.-  fniti-.l  St;itrs —T.nrd   Avebury  at  the 

London  lii-i; "  I  hr  I '.  r^c.ii  i',>,.ii,in  of  English 

Commerw  i:..     1'      n:.     A ,il     C-ii^ress    of    the 

National  f;>  .    1    .    •    .;    \       >  ;,,;.. ...  ..,.,  .,  , 

27th.- u   I...   ,..i-|.,.c-,.M    tlic  I'-,;  OI|-,ce  a  ti-i.,1  .  .f 


ade 


IK  II  lal  stability  which  Italy 
,il  ..p. lit  in  Ceylon  for  the 
...I  ...ndition  of  the  people 
IIk-  extension  of  cultivation 
railways  and  public  works, 
but  violent  crime  is  unduly 
e  of  Pwllheli  Harbour  Work's 


wonderful  advaiKi 
made  last  year."—  I 
past  year  describe- 
as  generally  good  ,i 
and  irrigation  as  w. 
there  is  ample  c.iii.l 
prevalent.— Foiiml.il 
laid. 

28th. — The  Tiiius  Cape  Town  correspondent  reports 
that  though  there  is  a  great  tightness  of  money  the 
financial  and  enonomic  situation  is  on  the  whole  sound. 
— Resolutions  on  standard  direct  current  pressures  and 
standard  frequencies  have  been  issued  by  the  Engineering 
Standards  Coininittee. 

29th.— Labour  troubles  at  Bilbao  continue  ;  at  Barce- 
lona a  strike  of  gas  workers  has  thrown  out  ot  emplov- 
ment  15,000  operatives  in  other  industries. — Serious  riot 
at  Paris  in  connection  with  a  conference  of  delegates  at 
the  Labour  Exchange. 

30th. — Consular  report  describes  the  past  year  as  a 
disastrous  one  for  Haytian  commerce. — .Arrangements 
said  to  have  been  completed  to  draft  500  convicts  for 
surface  labour  on  the  Rand. 

31st.— Electrical  disturbance  affecting  the  lines  and 
cables  of  llic  cable  companies  described  as  the  worst 
experienced  f.n  the  past  14  or  15  years.- At  a  meeting  of 
the  Contiliatiun  Hoard  of  the  Coal  Trade  of  South  Wales 
and  Monmouthshire  the  consideration  of  a  suggestion 
for  a  reduction  from  the  owners'  side  is  adjourned. 

During  the  week  the  North-Eastern  Rail'wav  Company 
carried  out  some  important  tests  on  ;!-,  ^■  i:-  nnd  Scar- 
borough line  with  the  Westingl.  .  '  1  ii  .[n.itic 
vacuum  brakes  fitted   upon  long  .1..  !  I  .   .  ,1:1     -  The 

electric  motor  carriage  of  theGener.il  II ..U  Minp.iny 

has  attained    a   speed    of    130  miles    per  li.iui    between 
Berlin  and  Zossen. 

November. 

2nd.— End  of  the  miners'  strike  at  Bilbao.— .Authorita- 
tive statement  in  Liverpool  that  the  allegation  that  the 
American  mails  will  be  delivered  more  quickly  by  the 
American  line  ships  than  by  the  Cunard  line  is  incorrect. 
—Consular  report  shows  that  the  trade  of  Costa  Rica 
has  been  practically  stationary  during  the  past  year. — 
The  mining  industry  progresses  steadily  and  the  export 
of  precious  metals  is  becoming  an  important  item  of 
trade. — The  gold  exports  from  British  Borneo  have  risen 
from  23,685  dollars  in  i8g8  to  over  i  J  millions  last  year. — 
A  satisfactory  report  on  the  condition  of  Fiji  shows  that 
the  revenue  has  increased  40  per  cent,  in  the  last  five 
years.— Trial  of  the '•  Beedle"  airship  postponed. — .At  a 


meeting  of  the  Durham  Coal  Trade  Conciliation  Board 
it  was  decided  that  wages  shall  remain  unaltered  for  the 
next  three  months. 

3fd.  -The  Sanitary  Conference  sitting  at  Paris  is 
c..iis.ikring  the  formation  of  an  International  Sanitary 
lUiic.iii  for  the  collection  of  information  respecting 
iiUccli.iiis  diseases.— Government  telegram  from  New 
Jiruiiswick  reports  g....d  opening  for  coal  miners. — 
Address  on  ship  c..iis(ructi.in,  etc  ,  bv  Sir  W.  H.  White, 
K.C.B.,  D.Sc,  PrcMdeiil  of  the  Institution  of  Civil 
Engineers. 

4th. — Commander  I'eary  arrives  at  Southampton  on  a 
commission  appointed  by  the  United  States  Government 
to  inquire  into  the  system  of  naval  barracks  in  Great 
Britain.— 111111..1  l.in;  c\|.ciiments  in  submarine  defence 
under  .Vdiiiii.ii  s.i    |>iliii  h'isher  at  Portsmouth. 

5th.—  riu  Sr.  ...Ml  \  .if  the  Monmouthshire  and  South 
W.ilcs  Co.il  ( lu  1.1.1-,  \-^Mciation  serves  upon  the  South 
W.ilc^  MiiKi^   I'cderation  a  formal  demand  for  a  reduc- 

1 "I   .=;  1  CI  Lciit.   in  the  percentages  now  payable  in 

iiiiiKi-  w.i-c-  (in  the  standard  rates  of  December, 
1S7.).  .\  deputation  waits  on  Mr.  Long  urging  the 
intruduction  of  a  Sewage  Pollution  Bill  with  a  universal 
charge  on  all  maiuifacturers  who  pollute  the  rivers. — 
Launch  of  the  third-class  cruiser  Amethyst  at  Elswick. 

6th.  The  ciiipl.iviis  ill  the  shipbuilding  trade  on  the 
Tsiif,  Wc.ir  ,1.1.1  It.-.  1 1, Lve  given  notice  of  .1  rediictiuii 
of  T  per  cciiL  .  ill  I'K.  c  I  .lies,  and  is.  6d.  per  week  ..11  time 
w,il;cs.  -X.iv.il  .\l;i  cement  Bill  providing  fur  an  aiinu.d 
contribution  ..i  _£.4.j,ooo  unanimously  passed  by  the 
Government  of  ~New  Zealand. — The  London  Traftic 
Commission  resumes  its  sittings. 

7th.— Launch  of  the  Admiralty  yatch  Encliaiitress  at 
Belfast. — Mr.  S.  F.  Cody,  inventor  of  the  war-kite  crosses 
the  Channel  in  his  collapsible  kite-boat. — Launch  of  the 
German  battleship  I'raisscn  at  Stettin. 

9th.— The  Glasgow  Chamber  of  Commerce  agrees  to 
a  I  esi.liiti.in  c.illing  for  the  appointment  of  a  Royal  Com- 
missi, ni  t..  inquire  into  the  question  of  fiscal  reform. — 
Pi..f.  C.  Le  Xeve  P'oster  knighted. 

nth. — The  Cape  Premier  comments  on  the  fact  that 
the  local  labour  market  as  regards  white  labour  is  con- 
gested. 

12th.— Mr.  K.  K.  Gray  delivers  his  presidential  address 
to  the  Insliluti.jii  of  Electrical  Engineers. 

13th.  — Cill. ipse  of  a  viaduct  in  course  of  erection  at 
St.uux.iN  with  f.ital  results. — Successful  trip  by  the  Lebaudy 
steer.iblc  balloon  from  Moisson  to  Paris. 

14th.— Penrhyn  quarry  strike  declared  at  an  end. 

16th. — The  memorandum  prepared  by  the  Labour 
Department  of  the  Board  of  Trade  states  that  in  the  trade 
unions  making  returns  the  proportion  of  unemployed  at 
the  eml  ol  (Jct.iber  was  5-8  per  cent.,  as  against  the  same 
perLciit.ige  in  September,  and  5  per  cent,  in  October,  icj02. 

17th. — Publication  of  the  text  of  the  protocol  embodying 
the  results  of  the  preliminary  conference  on  Wireless 
Telegraphy  at  Berlin  in  August  last. 

18th.  Issue  of  the  BIue-Book  with  report  by  Mr.  H. 
Birchenough  on  the  present  position  and  future  prospects 
of  British  Trade  South  Africa. 

19th. — Issue  of  Blue-Book  on  the  naval  manceuvres. 

20th. — Opening  of  the  Stanley  and  National  Cycle  and 
Motor  Shows. 

21st.— Report  of  the  Transvaal  Labour  Commission 
issued. — Launch  of  the  s.s.  Baltic,  the  largest  vessel 
afloat, — Lord  Peel,  as  chairman  of  the  South  Wales  Coal 
Conciliation  Board,  grants  owners'  demand  for  5  per  cent, 
reduction  in  miners'  wages. — Deputation  from  the  Insti- 
tioii  of  Electrical  Engineers  present  an  address  to  the 
King  of  Italy  at  Windsor. 


NEW  CATALOGUES  a  TRADE  PUBLICATIONS. 


Tlic  foUowiiri  Calalogiii 


•cl  fnw!  the  firm: 
'.vlicn  apply 


Charles  Winn  and  Co.,  Birmingham    (Section  D). — ."t 

good  denl  of  trouhle  h;is  ohvionslv  been   expended  on 


The  latter  range  from  tliin  parchment  papers  to  extra 
heavy  papers,   such    as   are   supphed    for   use    in    the 


ness  with  wliicli  tliu  iiu- i-unniciiK,  11K--1111-, 
have  been  w.nkcd  mhi,  ii  will  he  hiund  \c.i\  .ir 
tageous  to  lile  Uiis  ciLil-.-iic  lo|-  ixicicncc. 

T.and  M.  (Catalogues  C  12  and  CI.  I) -Tlic  Trading 
Manufacturing  Cnmpanv  arc  evidently  nf   llic   npi 


id  ;  Mela- 
in  blaclc 
id  simply 
I'aper  for 
111!    while 


dence.  Tlic  T.  and  M.\cMic,d  hliim  -\-lcii.  1^  \cin 
carefully  explained,  and  llie  ^..t,di>;jue  -h-ii!d  li.i\e  a 
wide  vogue  anujng  the  biisincjj    men    r.r    \li..:ii    1:    i. 

intended.       Catalogue    CI.    I.    ilUi^ti.ii.       ih       ,il -t 

innumerable  uses  of  the  card  sy^tein  1  :i  ire 
many  facsimiles  of  cards  used  for  \,i;i  ,1  i  .;;  -es 
from  stock-keeping  to  dentistry,  and  in-  i^^i-.t  le^rs 
of  the  card  system  cannot  fail  to  lind  the  calaleigiie 
both  suggestive  and  helpful. 

/les.-rs    W   Watson  and  Sons,  313,  High  Holborn,  W.C. 

—  Mi> n-   ip     I   !i  frequent  demand,  not  only 

fni     ;  lulics,  but  for  the  ordinary  ex- 

aiiiiiMii Ill  >  II  i; II  -I-  III  manufacture, that  Messrs. 

Watson  and  Sons  are  now  making  metallurgical  niicro- 
scopes  lor  regular  supply.  Every  detail  which  is  likely  . 
to  increase  accuracy,  or  facilitate  observation,  has  been 
embodied  in  these  instruments,  which  are  ni.ide  in 
three  distinct  models,  intended  both  for  visual  and 
photographic  work.  For  purely  metallurgical  work,  a 
microscope  of  the  usual  type  is  certainly  not  the  best 
possible,  but  there  is  no  le.isun  why  a  mien.^enpe 
made  primarily  for  hk  !.iIIm;  eK.il  v,  <  ni.  Ir  .nlii  n-  i  l-e  -.o 
combined  as  to  be  -m   1 

and  either  of  the  in-^i 1 1.1.    '.I    :■ I       '•'■■■  W  •     'i 

and  Sons  can  have  e\:i  I  i   I  ;;>',:  !,il 

they  may  be  complete  when  ..;>lii:,i;x  ihuii  nli,er\.i- 
tions  are  to  be  made  in  additi-ii  1  >  ;lh  .  .niiin.ition  of 
metals.      The    important    fe.iliri       m  In.  S    ,iie    liiyhly 


these  metalli 


j-piece  end  of  the 
.-,  and  a  rotating 


point  and   with  cveix    '.,i,i,,l .1    illin.nn.Hi.  ,m.      We 

would  strongly  advise  tlr  '    e   \\  111  I  ,M  e    mien. led     111     Ihe 

subject  to  obtain  Imm  .Mi  1-.  W.i;  -11  .1  1  ,11111  nkt 
which  they  have  jusl  i,-...ued  un  nneiu  uutlits  iur  iiiet.d. 
lurgy.  This  opens  up  a  fascinating  subject  in  an 
interesting  way,  and  also  gives  details  of  photographic 
outfits  for  engineers. 

Marion  and  Co.,  22  and  23,  Soho  Square,  London,  W.— We 


David  Brown  and  Sons,  Ltd.,  Park  Works,  Lockwood, 
Huddersfield.— Cut  yeaiins-Maehine-ent  wheels,  a 
comprehensive  e.iLilii'jiie  ni  iSi.  jinxes,  this  book 
contains  v.dn.iMi  mii  .1  in.ili.  m  hi  .ill  win.  ii-e  toothed 
wheels,  and  n  1-  wniili  ,1  .peiLLl  tnlmte  ,is  a  time- 
saver,  the  fnm   Ii.iMii.u  iiili.HliKvd    iiiueiiMii.  mar.i;-inal 


lieh 


the 


The  Rossendale  Belting  Co.,  Ltd.,  10,  West  Mosley-street, 

Manchester.— -^  descriptive  price  list  of  the  "Rossen- 
dale" heltmus,  with  full  p.irlicul.usol  widths,  speeds, 
ete.      It    is    il.nmed    1 1  ir    the    MAY.    br.md  .if  s|ieeial 


The    Standard    Engineering    Co., 
Leicester.— -V  small  pamphlet   li. 


Ltd.,   Welford  Road, 


chips 


ig  plants  for  smith's  work,  furnace  blowing,  brazing 
etc.,  and  fans  driven  by  belt,  steam  engine,  turbine  or 
electric  motor.  Hv  means  of  the  Standard  dust- 
cuUecting  system  for  wood-working  plant,  shavings 
and  s.iwdusi  may  be  collected  and  deposited  in  a 
leceiver  or  saeks,  oi-  can  be  allowed  to  fall  among 
the  fuel  for  use  in  the  furnace. 


Miscellaneous 


? 


B*>-w--«»-.««.-««--««--«>--«»--«»--*-.»-.«>..«>.j>..*..»..*..w..^'AAi^JV-*--*--*--*--*--*--*--*'-*--*--*'-*''*'^jf 

j    Incandescent     Lamps   i 


OVER  W     H  QUALITY 

TWENTY  /|l^\  ^"'J 

YEARS'  /        \  PRICE 


EXPERIENCE  X     A-.  RIGHT 


SEND  FOR  NEW  LAMP  BULLETIN.  ? 

The   Brush   Electrical  ^redtrRo:.. 

ineerine   Co    Ld  London  s  e 

M.M.1%:^%^1.   RXX^        ^^\J         M^\*  (South  End  of  Charing  Cross  Footbridge) 


HADFIELD'8  cosSioT  l^y-OUTS 


OF     EVERY     SIZE     AND     DESCRIPTION 


HADFIELD'S  PATENT  MANGANESE  STEEL 

IS    THE    BEST    MATERIAL    FOR 

TRAMWAY  TRACK  WORK. 

TRAMWAY  POINTS  &  CROSSINGS 

TRAMWAY  WHEELS  k  AXLES 

TIE-BARS,  Etc.,  Etc. 

HADFIELD'S  s..Eu-c&--^°  SHEFFIELD, 


'^isr 


Engines 


John  Fowler  &  Co. 


(LEEDS)  LIMITED. 


Electrical    and    General 
Engineers. 


Steam  Plough  WorRs  : 

LEEDS. 


ler's  Road  Locomotive.  Designed  for  all  Kinds  of  Steam 
lage,  and  is  also  available  for  temporary  belt  driving. 
•e  sizes  of  this  Engine  are  standardized,  and  employed 
oximately  for  20.  30.  and  40  ton  loads.  A  special  heavy 
ne  is  also  made  equal  to  a  load  of  50  tons,  and  called 
■•  Lion  "  type.  The  Engine  was  thus  named  by  the 
Office  Authorities,  who  employed  a  number  of  them 
e  South  African  Campaign. 


Engines 


ALLIS-CHALMERS   Co 


General  Offices: 

CHICAGO,   U.S.A 


Wm 

■m,  (Tl 


SOLE    BUILDERS    OF- 

ReynoiUs'  Engines  for  Power  Planis, 
Rolling  Mills,   Blowing  Engines,   etc. 


General    European     Headquarters: 

SALISBURY  HOUSE,  FINSBURY  CIRCUS.  LONDON,  E.C. 

\^WRITE     FOR     CATALOGUES. 


gSI^^i^ 


Engines 


HIGH.CLASS     Ji     41 


Electric    Lighting 
Engines. 


gi     g^ 


McLaren's  450  I.H.P.  Triple  Expansion 
Surface  Condensing  Engine  with  Dynamo 
for  Driving  Engineering  WorKs. 


ALL   SIZES   FROM 
200  to  3,500   H.P. 


Specifications  and    Quotations   on    application   to 


J,  {3  H.  McLaren, 

Midland    Engine   WorKs,    LEEDS, 


iiJHimiill 


Engines 


o 

s 

o 
o 
o 
o 

o 
o 


o 


GALLOWAYS  Ll^ 

MANCHESTER. 


i 

1 

o 

i 


High=Speed  Engines. 


QUICK    DELIVERY. 


Compound    and    Triple    Expansion. 

SLOW=SPEED    CORLISS    ENGINES    for    Mill  WorK. 

Galloway  Boilers.  immediate  delivery. 

All    Sizes   and    all    Pressures. 


WROUGHT    STEEL    SUPERHEATERS.       ^'^^  ^-'"'  '""'  "°  '  ''^"^" 


the    MarKet. 
OfHcc:    17,     PHILPOT    LANE,    E.C. 


Telegrams  :    GALLOWAY,     MANCHESTER.  I 

53 


o 


jftodAgnCai^f  condensing  Plant 


The  Mirrlees-Watson  Co., 

GLASGOW,    SCOTLAND. 


LIMITED, 


CONDENSING    PLANT  ™« 
HIGH     VACUUM. 


LONDON    OFFICE: 

158,    Gresham    House, 
Old   Broad   Street,    E.G. 


% 


iBI_  ^  IIIIUI 


Hunt ... 
Mitton, 

||\   MAKERS    OF 

f|HIGfl-CLA88 
FITTINGS  ONLY 

for  Engines  and  Boilers.  

Engineers'  Brass  Finishers. 

CROWN  BRASS  WORKS, 
OOZELLS  STREET  NORTH, 

BIRMINGHAM. 


Brass  Foundry        ij'^ 


Mitlons  Patent  CenlrifuRa 


Wittoii  s  I'atcnl  Lens  tact-  Pressure  Gauge. 


Miscellaneous 


MACHINERY  for 
ECONOMIC  HANDLING 
OF  MATERIALS. 


DESIGNED    AND    BUILT    BY 


5-ton   ELECTRIC  TRAVELLING   CANTILEVER   CRANE. 


The  Brown  Hoisting  Company. 

London  Office- 
SB,  VICTORIA  ST.,  S.W. 

Main   Office  and   Works 

CLEVELAND,  OHIO,  U.S.A. 

New   Vorii  Office-- 

26.  CORTLANDT  STREET. 


The  CLEVELAND  BRIDGE  &  ENGINEERING  G< 


NEW    HIGH    LEVEL    BRIDGE,    NEWCASTLE-ON.TVNE. 


LIMITED, 

DARLINGTON,  ENGLAND. 


SINCE  FORTH  BRIOCE 


Bridge  Builders  & 
Contractors. 

Annual  output  15,000  tons. 


CONTRACTORS     FOR 

I  he  INcw  Hi.i;h  I  cvcl  Bridge  over  the  In  ne 
at  Newcastle  for  the  North  =  l:a-stern  lily.  Co., 
tarr\ins  four  IJailroads,  value  half  a  million, 

SPECIALISTS     IN     DEEP     FOUNDATION    WORK. 


[|\|^iiWfcMHK]E|  Valves 

STEAM  STOP  VALVES 


Our  INEW  CATALOGUE  V22  is  a  book 
of  solid  worth.  It  contains  man\  hints 
on  the  arrangement  and  treatment  of 
5tcam  Piping  and  Valves— j'J'^t  ''l^e  a 
te.\t  =  book  written  by  practical  people. 
Each  style  of  valve  has  its  fully  dimen  = 
sioned  drawing  and  a  photograph  to  show 
what  it  looks  like.  There  are  faOO  of 
these,  all  new.  Then  weights  and  prices 
are  given  for  over  1,000  sizes  and  styles 
of  valves,  extras  are  named  for  devia= 
tions  from  standard— in  fact,  it  contains 
every  necessary  particular. 

It  is  got  up  in  the  best  style,  IbO  pages, 
handsomely  bound,  and  almost  worthy 
of  the  valves  it  describes. 

Now  we  make  over  2,000  tons  of  these 
valves  annually— keep  our  shops  running 
night  and  day;  but  we  intend  to  double 
this  to  fill  our  new  works,  and  so  get  out 
this  new  book. 

It  will  be  ready  in  a  few  days  at  least 
5,000  copies  will— and  we  wish  it  to  be 
in  the  hands  of  every  Steam  Engineer. 

Send  us  a  postcard  and  we  will  put 
\our  name  down  for  a  copv. 


ALLEY  &  MacLELLAN, 

LIMITED, 

Engineers.   Polmadie,    GLASGOW. 


stokers,  &c. 


'^^\ii\M/\ti\ii>it>M/\K>ti>iU\t/\t/\i/\L>t/sii>Mt\lf\Mt\if\it\tiyit\l*\i*>Mt\i»>ib\lt\if>it\it\^ 


IF  YOU  WANT  THE  MOST  EFFICIENT 

STOKER 

Coking  or  Sprinkling  Type 

WRITE    TO .^^ 

MELDRUMS,  ""TL  MANCHESTER 

For     Lists     and     Testimonials. 

London  OFFICE:  66,  VICTORIA  STREET,  WESTMINSTER. 


1|»p^*l^»>^/|^/^*J^»J^*p^/l^»p^/l^»>^/^^'^'J^'i^'l^'^<'»^'^^'^'^»!^'>^'>•*'>'^'J^'>*'>'^'»^'^^ 


SiDfR^SPlIt 


More  durable  than  Iron.  Cheapest  forall  spans  up  to  100  Feet. 


D.    ANDERSON    &   SON,    Ltd., 


LAGAN     FELT    WORKS.     BELFAST,    and 
FINSBURY     PAVEMENT     HOUSE.     LONDON.     E.G. 


Gas  Generators 


JM 


W.  F.  MASON,  Limited, 

Engineers  and  Contractors, 

MANCHESTER. 


GAS  GENERATORS 

For  producing  clean  gas  tro 


(ias  Purifying  Plants. 


Ammonia   Recovery 

Plants. 


The  Duff  Patent 

(ias  Producer 


The  Whitfield  Pattnt 
(ias  Generator. 


FURNACES 

For    Case  Hardening.    Melting. 


The   "  Weardale' 

Patent  Furnace. 

The  Ross  &  Gibson 
Patent  Rivet 

Furnaces. 

The  Duff  Patent  Forced 
Draught  Furnace. 


l|1f  Conveying  Machinery  / 


(0 

Q 
U 
U 


tf 


Destructors 


THE 


<< 


HORSFALL"      ^  ^ot  Blast. 
DESTRUCTOR 


Adopted  at 


Plants  at  worR 

Contracts  in  hand      .         .         .         . 
New  Orders  since  Jan.   1st,   1903 


Adopted  at 


60 

17 
16 


Including  DURBAN.   BLOEMFONTEIN,   CAPETOWN  [Hospital],   FOLKESTONE, 
SWANSEA,    &c.,    &c. 


The  Horsfall  Destructor  Co.,  Ltd, 


Lord   Street  Works,    LEEDS. 


Telegrams:    "DESTRUCTOR.    LEEDS." 
ABC.   5th    Edilion.  and     LIEBER'S    CODES. 


19.   Old    Queen   Street, 
Westminster,   LONDON,  S.W. 

TeleBrams:    "DESTRUCTOR.   LONDON." 


iMEEf  ^ '     Miscellaneous     jjW 


40-ton  ALL-STEEL  SELF-EIVIPTYINC  BOGIE  COAL  WAGON 


Under  a  test  load  of  100  TONS,  composed 
of  40  TONS  of  COAL  and 
60    TONS    of    PIC    IRON. 

TOTAL  WEIGHT  ON 
RAILS,  116  TONS  3. 


We  guarantee 
this  Wagon 
will  discharge 


40  TOt^S  in 
40  SECONDS. 


CONSl RUCTED     EV 


THE  LEEDS  FORCE  CO.,   LTD.,   LEEDS, 

Agents    Messrs.    TAITE    &    CARLTON,    63.    QUEEN    VICTORIA     STREET.    LONDON.    E.C. 


SUDDEDT8CHE  KABELWERKE  A.-C,  riannheim, 


SYSTEM    BERTHOUD    BOREL. 


GERIVIAI^Y. 


Contractors  to  the  Imperial  German  Postal  Hutborities. 


rm¥%%ll 


Silk-Covered 

Copper   Wires. 

TELEPHONE    CABLES. 

With  Paiier  ami  Air  Insulation. 

LEAD-COVERED  CABLES 


Scotch  &   Irish  Oxygen  Co.,  Ltd., 

ROSF.HILL   WORKS.   GLASGOW. 

Valves   for  Cas  Bottles,  Refrigerating   Plant,  etc., 
in  Bronze,  Steel,  and  Aluminium. 

ReduclnR  Valves.  Keys,   and   all  Fittines  for  Compressed  Gases. 
62 


f0S^%M.ni]i(     Rolling  stock.  &c. 


W.  R.  RENSHAW  &  CO., 

MANUFACTURERS    OF  LIMITED, 

Railway  Wagons.  Railway  Carriages,  Railway  Ironwork. 


Railway 
Wheels  6 
Axles 


SPECIAL 
ATTENTION 
GIVEN    TO 
ROLLING 
STOCK     FOR 
SHIPMENT. 

Telegrams : 
"  Renshaws,  Stoke 

on-Trent.' 
"Opifieer,  London. 

Telephones  : 
58  Potteries. 
16  Avenue,  Londor 


AlUSteel 
High 
Capacity 
Wagons. 


Phoenix  Works,   STOKE  ON  TRENT. 

London  Office:  46,  King  William  Street,  E.G. 


Drop 
Forgings. 


You    should    use  them    instead 
of  castings   if  you    want 
Strength,  Lightness  and  Finish. 
Inquiries   solicited. 


SMITH'S    STAMPING 
WORKS,  Ltd .  Coventry 

The    EnsincerinK  and    Shipbuildinp,  St.Tmpcrs. 


Iron  and  Steel 


WALTER    SCOTT,    Ltd., 


LEEDS      STEEL  Telegrams: 

-.^^^^ "Bessemer, 

WORKS     .      .       .  Leeds." 

LEEDS,  ENGLAND. 

Manufacturers  of    .     . 

Rolled  Steel 
Joists, 
Channels,  etc. 

Mifd  Stcef   Blooms,  Billets, 

Slabs,     Tinbars,      Rounds, 

and  Flats, 

Speciality: 

Tramrails. 


F.  A.  KEEP,  JUXON  &  Co 


Wmm  !>te) 


OF    EVERY     DESCRIPTIOr 


TANKS 

FOR 

TRANSPORT 
SERVICE. 

MISCELLANEOUS 
IRON-PLATE   and 
CONSTRUCTIONAL 
IRONWORK. 

r  orward    iVorks, 

BARN     STREET. 

BIRMINGHAM. 

National  Tolophono  :  :\1VJ. 
TeioymmB:  '■  Structures. 


t|^5^(Bii@^ZHK]llf        Miscellaneou 


JE 


JOHN  SWAIN  6  SON,  Limited, 


PHOTO-ENGRAVERS  IN  HALF-TONE  AND  LINE. 


MACHINERY 
REPRODUCED   IN 
HIGHLV    FINISHED 
STYLE   FOR 
ENGINEERS'  AND 
MANUFACTURERS' 
CATALOGUES. 


WOOD  ENGRAVERS  AND  ART  REPRODUCERS  toy  all  the  Latest   Methods. 

58    FARRINGDON    STREET,    LONDON,    EC. 


Three-colour  Process    a  Specialit 


The  best  methodslfor  setting  GALLOWAY.  CORNISH,  LANCASHIRE,  &c.,  BOILERS. 

SANKEYS   BOILER 
^  SEATING    BLOCK 


SANKEYS  CURVED  4, 
FLUE  COVER.       ^ 


,  SeaterssiCovers^ 

,      ENSURE  \ 

Best  Support  TO  BoiLER.\ 
Tighrriues«<GoodDrauqhrJ 
Maximum  HeatingSurface./ 
\   Easy  Inspechon.  / 


USED  AS  COVER. 


SANKEY'S 
Fire   Bricks  . 
Fire  Clays  .  . 
Fire  Cements 

Canister,  Silica,  etc. 

BEST    0UAIJTIE5. 
L,ARQE5T   5TOCK. 

J.  H.  SANKEY  &  SON, 

LTD., 

Cciitisctors  tc  1b.».  Oovcniiiicnt. 

Essex  Wharf, 
CANNING  TOWN,  E. 


N.B.  -These  Sealers  and  Covers  meet  the  requirements  of  the  largest  Boiler 
Insurance  Companies,  and  are  the  best  quality  and  value. 


WRITE  FOR  HEW  CATALOGUES, 


M^^MmmSI 


Iron  and  Steel 


ON    ADMIRALTY    LIST. 


FOR    eRHNKS 
&   FORCINGS 
OF   EVERY 
OESeRIPTIOIV 
WRITE   T© 


Telegrams:    "CRANKS.    LINCOLN. 


m 


m 


eLARKE'S 
eRHNK    & 
FORGE    eO., 
LTD.,  LINCOLN, 
ENGLAND. 


RAILS 


'I3«PL-:'ITES,B0LT6,6PIKES,C'H^|RS4C 
^^*     POINTS  AND  CR0.3SlNti<i 


H\^»MJF«|ri'Zr. 


♦  > 

J  J.  Fredk.  McUing,  j 

♦  14,  PARK   ROW,  » 

«  LEEDS,    England  [ 

♦  > 

♦  Iron  &  Steel  Bars,  Plates,  Sheets,       wriu  (..■  » 

♦  Girders,  Channels,  Angles,    Rails,      section  Lists  ♦ 

♦  Blooms,  Billets,  &   Slabs.  "'"  ^'""'  t 


J  UlcKi.inis:  "Legatiox.  Li:i-:i)s.-  ♦ 


MULEftBLEIRONUrfH 
CASTINGS  FM 

ENGINEERS  &  TOOL  Makers 

TO  MACXINE  CLEAN  &  BRIGHT 
ALL  OVER. 

PARKER  FOUNDRY  GO.  DERBY 


^us    P^ 


i^>    .  ?  f 


J.  BENNETT  VON  DtH  Hl.VDL.  (,.  Brown  St..  MANCHESTEF 


jlpi^iiSlHaiMllKlEf    "  Ir^^nd  Steel    Jjf 

Styrlan  Steel  Works,         ^     A     IkM  L,        "R.T    T  C^  t/C  T      ^f*"  "V  ^'-  ""^"''^  ^''"*'"*' 

SHEFFIELD.  O/jLIYI  ID  vJ  V^  1^  J.^  C^    X    y  BIRMINGHAM. 

MANUFACTURER,    ROLLER    O    FORGEMAN    of   every    descriptioa    of 

CRUCIBLE  CAST  6  MILD  STEELS. 

Speciality  : 

BOHLER  STYRIAN  STEEL. 


*     Contractor  to  H.M.  Government,  War  Office,  Admiralty,  India    Office,  6    Foreign    Govts. 

TOOL  STEEL,  SAW  &  FILE  MANUFACTURERS,  &  STEEL  FOUNDERS. 

SOLE     MAKERS    OF    .     . 

w^-^^TheEDGAR  ALLEN 

^R-HARDENlNg 

P'^^IIMBll*^*V\         TRADE    MARK   GRANTED   1885 


HIGH-SPEED  TOOL  STEEL  AND  TWIST  DRILLS. 

Allen^s  ■<^^  Manganese  Steel 

CASTINGS  k  BARS  for  TRAMWAY  POINrSS  CROSSINGS,  DREDGER  PINS  &  BUSHES,  ORE  CRUSHERS,  &c. 

CORRESPONDENCE       INVITED. 

Imperial  Steel  Works.  Tinsley,  SHEFFIELD. 


RICHARD    DAVIES    &    SONS, 


VICTORIA       ^^      ^^^      Jv       BILBERRY      /fl« 
BOLT  AND  NUT  *^^^  —^1  ^^•' 

WORKS,       (        [,,  |||.  1  MANCHESTER.  1<^ 


} 


irers  of  BOLTS,   NUTS,  WASHERS.   RIVETS,  TIE-RODS   IN    IRON   OR  STEEL.     Also   BEST    BRIGHT  FINISHED  NUTS 
SET   SCREWS,    WASHERS,   Sic.   FOR    ENGINEERS   AND   MACHINISTS.     Tslegrams:  "HEXAGON. 


M^^lBmm 


Iron  and  Steel 


CONSETT  IRON    COMPANY  L? 


WORKS 


-CONSETT    C    DURHAfWI 


Steel    Plates  &  Angles 

(Siemens    Acid   Process). 

Tees,  Bulbs,  Zeds,  Channels,  Bulb  Tees,  and  Angles, 

ffOLWD.    SQUARE     AND    FLAT    BARS. 

STEEL    CHEQUER    PLATES 

BESSEMER     PIG     IRON.  Oval  and  Diamond  Patterns. 


VirEEIiLY     OXJTF»XJT 


Steel    Plates 
,,       Angles 


2,500   Tons. 

1,500 


CONSETT 


COAL  OWNERS  and  Makers  of 

■^     ^      Firebrichs,  CoKe,  6c.,  for  Blast  Furnaces  and  Foundries. 


Material   of  the    HIGHEST   QUALITY    manufactured,    such   as   is   used    by   the    British    and    Foreign    Governments 
Shipbuilding    and    Ensineering    purposes. 


CONSETT  o^'^^'^M  andn E  WCASTLE  '-  T  YNE 


Farnley  Iron 


ROLLING    BARS. 


Farnley    Bar  Iron    is   used    in 

Mining  for  pit  cages,  suspending 
oear,  and  other  imijortant  parts, 
and  on  all  the  leadiny  Railways 
in  Great  Britain,  India,  and  tin- 
Colonies,  for  shackles  and  other 
vital  parts  subjected  to  repeated 
shocks. 

Farnley  Iron  will  stretch  cold 
from  Iv  in.  to  2i:  in.  in  a  length 
of  6  in.    before    fracture,    and    is 

safest  for  welding. 


Adch 


The  Farnley  Iron  Co.,  Ltd .  Leeds,  England. 


R**********.*4*******.«***.******.«*.****************.****.***************^ 


ICraivkshafts  /^r    Forgingsf 


J    BENT 

♦    CRANKS 

^^    iSquare 
t    or 


FOR  * 

* 

MARINE        * 

AND  I 

OTHER  t. 

PURFOSES.  » 


^  an  inrows  oent  in  pobiiion,  Lwisiing  ueme  u.=.i.c...^^" 

I WOODHOUSE  &  RIXSON,  Sheffield.  | 


fim^^iJhmE^Mm' 


Cables,  &c. 


Telegrams:  "FILATURE.' 
Telephone  :  202.  228. 


T^  St.  Helens  Cable  Co, 


LIMITED. 


WARRINGTON. 


Our   Speciality,   DIALITE. 
A  really  waterproof  cable. 
Cheap,   light    and   flexible. 
No   danger    of   corrosion. 


We    are    also     Manufacturers    of 

Vulcanized    Rubber,    paper,    lead    covered, 

and   dry    core  cables. 

Flexible    and    cotton     covered    conductors, 

and  all  kinds  of  mechanical  rubber  goods, 

Tapes,   &c. 


London  Office:    32,  VICTORIA   STREET, 

Westminster. 


Telenrams:   "  FILATTERIO." 
Telephone:   4270  GERRARD. 


li£lf   Electrical  Apparatus 


"SIROCCO" 

Centrifugal 
Fans 

.  .  FOR  .  . 

VENTILATION 
FORCED    DRAUGHT 
INDUCED  DRAUGHT 
HEATING, 
COOLING, 
DRYING, 
REFRIGERATION, 
DUST   REMOVAL, 
FORGE  FIRES,  etc  etc 


■SIROCCO"   FANS   FOR  S.S.     ■CELTIC." 

3lso  "Sirocco"  Propeller  fans,  Purnace  Fronts,  Engines,  etc 


•— ^     A    -w    r -w- -r^  «^  ,<rv  ■».  T  #•  y-\  ^-X  T     A    1  Illustrated    and   Descriptive   Pamphlets 

DAVIDSON        6       CO.,       Ltd.,       on  App,ica.io„  .  .  .  . 

Branches:  L0ND3N, MANCHESTER,  GLASGOW.   •«  Sirocco  "  Engineering  Works,  BELFAST. 


P.D.M. 


PHCENIX    DYNAMO 
MANUFACTURING  CO., 
BRADFORD. 


50  Kilowatt  Three  Bearing  Generator,  500  revs. 


Electrical  Apparatus  | 


m 


MOTORS, 

Open,  Protected, 
Enclosed. 


♦♦♦♦♦♦♦♦♦♦♦»»♦♦♦ 


♦♦-f 


♦♦♦ 


BELT  DRIVE  OR       .  .  . 
BACK   GEAR.         ♦^•f 


ttt    MATHER  6   PLATT,   Ltd.,  ♦♦♦ 

SALFORD   IRON   WORKS. 

MANCHESTER. 


J.   HALDEN   6   Co., 


8.  ALBERT   SQUARE. 

MANCHESTER. 


Arc  Lamp  Duplex  Radial 

Photo  Copying  Frame 


Engineer's  Electric  Frame,  very  superior,  Arc 
Lamp  and  Lowering  Gear,  Printing  from 
Two  Tracings  53    X  31,  at  one  operation   .       £4210    o 

Other  sizes  as  per  List  post  free  on  request. 

ADVANTAGES   OF   DUPLEX   RADIAL  PHOTO-COPYING   FRAME. 

A.— Copyini;  indoors  at  any  time  where  Electric  Current  is  available, 
li— The  iT.inie  when  once  mounted  on  the  Pedestal  remains  there. 
C— Imnuniilv  from  accident  ensured   by  the  Frame  remainin.i;  on 


;.— Two  full-size 
'. — The  glass  plates 


n  (when  placin.C  in  or  t.llclng  < 
convenient  for  Operators, 
can  be  copied  at  one  operation, 
be    verv  easily    cleaned    wlie 


London,    Newcastle-on.Tyne.    Birmingha 


CoplBt  Two  Traclngi  at  One  Oporali^ 


and    Glasgow. 

SOLE  AGENTS  In  South  Africa :  EIDELBERG  BROS.  &  CO..  Prctorius  St..  Pretorii 
P.O.  Box  232.  TelCKiams:  "IBIS." 


if    Electrical  Apparatus 


7^=2i--< 


GREENWOOD  &  BATLEY,  Ltd., 


ALBION  WORKS, 

LEEDS. 


ENGINEERS'  GENERAL  TOOLS    and  of  SPECIAL  TOOLS 
for  War  Material  and  a  Great  Varietv  of  Purposes. 


Dc  Laval  Patent 
Steam  Turbine 
Dynamos, 
Turbine  Motors, 
Pumps  and  Fans. 


Representative  in  South  Africa  : 
W.   G.   TEBBUTT. 
P.O.    Box    2209   Johannesbu 


Dynamos  and 

Motors, 

Complete 

Electrical 

Installations. 

£)         0 


No.  6352.     200  B.H.P.  Electric 

Motor.  420  volts.  400  revolutions. 

FOR     ANY     SIZE     OR     TYPE     OF 

TURBINE 

OR      PELTON      WHEEL 

GUNTHER  • 

IRBINES 

WITH   VERTICAL  OR 
HORIZONTAL    SHAFTS. 

SPECIAL 
HIGH  PRESSURE 
TUI;BINES   &   ACCURATE 
HYDRAULIC  GOVERNORS 
for  Electric  Plants. 
PELTON   WHEELS. 

Apply  to:-        mmmmm^mmm. 

G.  GILKES  ac  CO.,  LTD. 

KENDAL. 

•    W.  Gunther  &  Sons, 

Central    Works, 
OLDHAM    ENGLAND. 

TURNER 


DIRECT- 
CURRENT 


MULTIPOLAR   MOTORS. 


In  3  Types, 


DP 


(Dust  Proof) 


HIGH=CLASS 
Design 

WorKmanship 
Material. 


MP 


A  to  50 
B.H.P. 


(Protected) 


OP 


(Open) 


Send  for  Revised  and 
Reduced  Prices  to 


TURNER,  ATHERTON  &  CO.,  Ltd., 


DENTON, 

MANCHESTER. 


_^jj^    Electrical  Apparatus    |7\f 


7^ 


<^MEE]'[    Electrical  Apparatus 


s 


i 


T.HARDING  CHURTON&C 


0, 


POLYPHASE  MOTOR. 

(AsK    for    New    List    No.    XVIlI.i 

0  0 


CONTINUOUS    CURRENT    MOTORS. 


Atlas   Works, 


« 


Electric  Cranes,  &c. 


Ejf  Electric  Cranes,  &c. 


Electric  Cranes.         1 

KB^^:>:^Xa>!PF^>^^^<jf»i>^J^^^»^^t^l»^^M 

UP  TO 

100  TONS 

CAPACITY. 

s^^^^^^^S^^^^j^bI 

SEND      FOR      OUR      NEW 
CATALOGUE. 

THOMAS    BROADBENT  <S  SONS,    1 

Limited.                    1 

HUDDERSFIELD.                                             ■ 

WAYGOOD 

Electric  ,     |     ■  p-|-Q 

Hydraulic      |     fc»l  T     I    «^a 

r/p-re"  I  CRANES. 


Estimates  Pre 


% 


mni 


mi 


l^:i 


Falmouth    Rd.,   LONDON.    S.E. 


" STANDARD 

EXHAUSTERS.  J 

BLOWERS, 

FANS, 


Write   for  Prices   and    J'arliculars   to 

THE  STANDARD  ENGINEERING  CO ,  LTD., 

LEICESTER. 


^^S|I«2SJ 


Cranes 


JOSEPH  BOOTH  &  BfiOL 

LTD., 

RODLEY, 


40. ton  Steam  Goliath  Crane  at  the  new  L.  6  N.  W.  Railway  GooJs  Yard.  Sheffie 
And  also  supplied  to  Midland.  Lancashire  <5  YorKshire.  and  Great  Western  Rys.. 


Cranes,  Winding  Engines, 
Overhead  Travellers  of 
Every  Description,  Driven 
by  Steam,  Electricity,  or 
Hydraulic  Power. 


London  Agents  : 

A.  E.  \V.  QWYN,  Ltd., 
75a,  yueen    Victoria    St.,    B.C. 


CRANES,  RODLEY." 
•  ASUNDER,  LONDON 


For 

Lifting 

Machinery. 


Boilers 


THE  STIRLING  COMPANY 


OF  U.S.A. 

The  Original  Manufacturers  of  the 

STIRLING 


SAFETY 


BOILER 


THE  MOST  ECONOMICAL  BOILER  ON  THE  MARKET. 


Specially  suitable  for  Firing  by  Qas 
from  Blast  Furnaces  or  Producers,  or 
forulilisingWaste  Heat  from  Heating 
Furnaces.  Lpwardsof  1,500,000  H. P. 
of  our  Boilers  in  operation. 


BRITISH    BRANCH- 


53,  Deansgate  Arcade,  Manchester 


Tfil.KPMONE 


TUliULOUS.    MANCMKSTKR." 


THE    MORRIN    PATENT 

'CLIMAX'WATERTUBEBOILER 


000  H.P.  in  use. 


hcther    fiied  b>  h-'nd 
^  cchinitilK 

\Mml  '  "  "S  A^oCo^l  Coke  and  A' 
iJB.Fl  "  ConvcvinijPUnts  Wau 
iSS'  I  (^  '/     ''"'"-"C'    md  Pill  ifiei 


ChimiiL\ 


1^ 


V 


LEEDS  CITY  BOILER  WORKS 


^Established  1862. < 
ADMIRALTY     LIST. 


'"f   High-Class 

BOILERS 


LTD 

( lim^x  Hoikr  Ulorhs 
REDDISH,    near 

MANCHESTER | 


Office      47     VICTORIA   ST      WESTMINSTER 


To  stand  any  test  or 
pas<i    any  inspection. 


LATEST  IMPROVED 
MACHINERY. 


VERTICAL    BOILERS 

.Mways   ia   Stock  and  la  Progre 

SPECIALITV        1     iilcrs     litttd     .\'''\   ■''-■^'i'''/''^'--   .''■'\';\";  _':'°';''^'i 

Contr'xctors 


I 


mmi]f 


Boilers 


l^fdG 


11 


ROVLES    limited-  IRIAM  •  A\ANeHESfER, 


COCHRAN  BOILERS 

PATENT  VERTICAL  MULTITUBULAR 

ANU 

High=Class   Cross    Tube 


WRITE  FOR  CLASS  A 

CATALOGUE 


COCHRAN  &  CO.  (Annan), 

LIMITED, 

ANNAN,  Scotland. 


J 

■1 

1*  -^B 

Printing- 


JE 


ARE    YOU 


On  The  Look  Out 


FOR    BUSINESS? 


If  so,  you  ■will  find 
it  a  great  assistance 
to  have  a  high=class 
and  unique  Cata= 
logue.  We  maRe  a 
speciality  of  striKing 
Catalogues  which 
are  sure  to  bring 
you   business. 


SOUTHWOOD,  SMITH  &  CO.,  Ltd., 

ARTISTIC    PRINTERS. 

PLOUGH  COURT.  FETTER  LANE, 
LONDON,  E.C. 


Mm]f        Bennis  Stokers 


JRXISM,     l.WCASHlRi;, 


||^iij^©MHK]i|    '       ^Bridges  ^~  ^jTf' 

Alex.  Findlay  &  Co., 

LIMITED, 

Parkneuk    Works, 

Motherwell,  SCOTLAND. 


Steel  Roof  &  Bridge  Builders  &  Makers  of 

Girders,    Tanks,  &  General  Structural  Steelwork. 


SPECIALITY 


MANUFACTURERS  OF  ALL  KINDS  OF 
PRESSED  STEEL  TROUGH  FLOORING  for 
ROAD  &  RAILWAY  BRIDGES,  BUILDINGS,&c. 


These  Troughs   are   manufactured   from  one  plate,  and  can 

be    made  up    to   36  ft.  in   length  by  16  in.   deep  and    i  in.  thick. 


Telegraphic  Address:   "Findlay.   Motherwell."  Copies  of   our    Illustrated   Catalogus    may    be    had 

ABC  Code  used.   4lh  and   'JIh    Editions.  '-■*  on    application. 


Support  Home  Industries. 


Being 

citizens   of 

the     Empire   and 

founders     of    certain 

industries    we    are    gratified 

to  Know  that   WE   do   expect,  and 

not  in  vain,  that  our  countrymen  should 

buy  from    us,   and.  further,   they    continue    to 

do    so    through    the    excellence    of     our     worK.      We 

,e   customers  to=day  who    have    been    buying    from    us 

since    the   days    of  the    founder  50  years  ago. 

THOMAS  SMITH  &  SONS,  °\f<^hl'i^''' 

BIRMINGHAM. 


ESTABLISHED    1848. 


.^ 


,^  Subject  4^ 


Actiirately  machine. cut  searinj;  is  it 
speciality!    All  my  time  is  devoted  to  it,  and 
I  offer  you  the  benefit  of  my  experience. 


E.  ARNOLD  POCHIN, 


Groif    Stroct, 
MANCHESTER 


Pendleton, 


fi;.   by 


Subject 
to  belrg  unsold. 

% 

3  ft.   6  in.    RADIALS 

4  fc.  0  lu. 

5  fc,  0  In 

6  tt.  6  in. 

2  fc.   6  in.  by  2  fc.  6  in. 

3  fc.  0  in.    ,,    3  ft.  0  in 

4  ft.  0  in.    .,    4  It.  0  in 

PLANES. 

0'.    12'   in.   COMPLETE  LATHES. 
16    '20  tt-  BEDS   EESPECTIVELY. 

Milling  Machines. 

,11.   Hol<.IN-(,   A.\l)    Sl-'KI' ACINI.    LATHK, 
iloRl/.ONTAL  BORING  MACHINES. 


H.M.    aovernment,    and    Dockyards,    Princlpa 
Railways.  Hrlilsli   and  Forclx". 


NORTHERN  ENGINEERING  CO., 

KING    CROSS,  1900   LTD., 

Near    HALIFAX. 


^mt^mMmE]j       i 


Boilers,  &c. 


BABCOCK  &>  WILCOX  Ltd.,  .17. 

Patent  Water=Tube  Steam  Boilers. 


ineers  and 
facturers  of 


OVER   4,000,000   H.P.    IN   USE   IN  ALL   INDUSTRIES. 

The  only  Water-TuhL-  Boiler  which  gained  the  GRAND   PRIX 


Complete  Installations  of  Steam 

Piping  and  Boiler  House  Plants. 

ALSO 

WATER-TUBE  MARINE  BOILERS. 

E\TIMATF\    AXIJ    /'/..i.VS    OX    AFPLICATIOX. 


Head  Offices - 

LONDON :  Oriel  House,  Farringdon  St., 
E.C.  ;  and   Branches. 


A  valuable  treatise  on  "  Steam  "  and  "  Ac- 
cessories "  Cataloque  free  on  application, 
to  Engineers  and  Steam  Users. 


WORKS:   RENFREW,  Scotland. 


HerbertIPermL" 

fipoDCAtES'v/oHKS 
BiRmiNCHAM. 

TELEGRAPHIC   ADDRESS 

"FLOODGATE"  BIRMINGHAM. 
TELtPHONE     N9  373. 
STOCK     250000     CROSS 


y     y     y     ^  ^_\L/ 


Pumps,  &c. 


"TANGYES 

STEAM   PUMPS 


i. 


4    4 


FOR     ALL     DUTIES. 

"SRECIAL"      DURUEX 
RLY-WHEEL,    6fc., 

Centrifugal    Pumps,     Treble  -  Ram    Pumps,    etc. 

Electrically  Driven  Pumps 

A     SPECIALTY. 


«■    J^     I^I^VXX^TC^  CORNWALL    WORKS, 

l^"^^^^^..    Birmingham 


BRANCHES     AT 


London,   Newcastle,    Manchester,   Glasgow,   Cardiff,    Rotterdam,    Bilbao,   Johannesburg. 


S.  HOWES  Co. 


SOLE  MANUFACTURERS  OF 
FLOUR,  COFFEE,  AND  RICE 
MILL    MACHINERY. 

Grain  and  Seed  Cleaning, 

Hulling,   Grading,   and   Polishing  Machinery. 
"EIjREKA"    Corn     Maizei    Mill    Machinery, 
Degerminators,   6c. 
Flour,   Bran,   and   Cement   PacKers. 
Howes   Grinding    Mills. 
Grain   Scales.        Dust   Collectors, 
Little    Giant    Turbines,    Water    Wheels, 
Water   Motors,   and    Pelton   Wheels. 

Head  Of/ice  .lad  Showrooms     - 

64,    MARK    LANE,  LONDON,    England. 

Contractors  to  Mis  Majesty's  Government,    Russian,   French,  &c. 


(|^ftell(fc^!lliaiEJ[      Time   Recorders 

COST=KEEPING. 


For  Full  Particulars,   write 


International  Time  Recording  Co., 


171,  Queen  Victoria    Street,  LONDON,  E.G. 

And  19,  Waterloo  Street.  GLASGOW. 


Time  Recorders 


JM  "DEY"  TIME  REGISTER 

IS   ESPECIALLY   SUITABLE   FOR   ENGINEERING   ESTABLISHMENTS. 


The  following  is  a  specimen  of  the  kind  of  letter  wei 


JOHN  FOWLER  &  CO.  (LEEDS)  LTD., 

Engineers. 


Messrs.  Howard  Bros.  , 

Liverpool 
Dear  Sirs, 

We  have  now  used  the 


■FOWl.ER.  LKl 


Steam  Plough  6  Locomotive  WorRs, 

LEEDS.      Sctlnuhcr  i:,lh.    ;.;,.?. 


DEY  • '  TIME  REGISTERS  in  our  works 
for  over  five  years  (since  December,  1897),  and  they  have 
proved  a  profitable  investment  to  us  and  a  convenience  to  our 
workmen. 

We  have  entirely  done  away  with  the  old  system  of  time- 
tickets  and  the  men  are  perfectly  satisfied  that  their  time  is 
correctly  noted,  and  if  any  dispute  arises,  a  glance  at  the 
Register  soon  convinces  them  who  is  at  fault.   We  consider 
the  ''DEY''  Machine  a  cheap  and  thoroughly  reliable  Time 
Recorder,  and  its  use  an  advantage  to  all  employers  of  labour, 
both  large  and  small.    The  machines  are  easily  understood  and 
very  simple  and  accurate  in  working.   The  time  is  recorded  by 
each  individual,  and  our  1,600  men  record  their  time  in  about 
four  minutes.   We  are  now  using  eleven  machines,  some  of  them 
being  at  the  entrance  gates  and  others  fixed  in  different 
shops.   We  also  use  one  for  outside  work  on  large  jobs.   We 
find  them  an  invaluable  adjunct  both  in  the  Cost  Department  and 
Time  Office. 

We  shall  be  glad  to  allow  anyone  in- 
terested in  the  subject  to  see  them  in 
actual  work. 

We  now  enclose  you  an  order  for  three 
more  machines,  making  fourteen  altogether , 
and  shall  be  glad  if  you  will  let  us  have 
them  as  soon  as  possible. 

Yours  truly, 
rfor)  JOHN  FOWLER  &  CO.  (Leeds)  Ltd. 
(Signed)  W.  SHELDON, 

Manager . 


HOWARD    BROS.. 

10,    St.    George's    Crescent,    LIVERPOOL. 
London  Offices  :  100c,  Queen  Victoria  Street,  E.G. 

TELECU-'MIIIL   AmiRESi:   "  C. .,  NTA.^LE,    I.ONl>ON.-  TELEl'HONE  :   5'»JO  BAXK. 
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MclNNESDOBBIE 

PATENT  Indicators 


HIGH    6    LOW 
SPEEDS. 

Tn  two  CVPCS: 
External  Spring 

and  .  .  . 

Enclosed  Spring 


SPECIAL  INDICATORS 
(i  Explosion  Recorders 
for  Gas  <&  Motor  Engines. 


»r.  DOBBIE  MgINNES,  LD. 

INDICATOR      MAKERS      TO      THE      ADMIRALTY, 

45.  Bothwell  Street,  GLASGOW, 

a  at  GreenocK.  South   Shields.  6  London, 


THERMO-ELECTRIC 
THERMOMETERS. 


%) 


jf-'T^' 


\ 


The  couple.  L  msistintj  of  i  pi  ilmum  ili  dium 
porcelain  tube  The  temperature  cbt  lined  ib  n 
of  voltmeter,  readme  to  1.600  decrees  Centigr 
dial  is  equal  to  25  degrees  Centigrade     Price  ot 


The  Cambridge  Scientific  Instrument 

CO.,  LTD., 

CAMBRIDGE,    ENGLAND. 

London  Office:  92,  Hatton  Garden,  E.C. 


Miscellaneous 


^ 


He  who  works   with  bad  toolsis 
thrice  tired." 


FOR  WRITING 


the  only  perfect  tool 
is  a  .  .  . 


'SWAN" 


Fountain 
Pen. 


SOLD  BY 
STATIONERS 

and 
JEWELLERS 


PRICES 

10  6 
o  £20. 


v/  ^ 

The  gold  nib  makes 
'^        writing  rapid  and  easy. 

The  perfect  double-feed 
and  ink  reservoir  make 
dirty  inkpots  useless.       J- 

SUPPLIED  IN      Broad   easy  running  for  correspondence. 
ALL  POINTS.      Fine   for   draughting.        v<        ..*        .*« 


CATALOGUE    POST    FREE. 

MABIE,  TODD  &  BARD, 

93,  Cheapside,  LONDON,  E.C. 


BRANCHES: 


95a,  Regent  Street,  W.  :  and  3,  Exchange  Street,  Mancheste 
And  at  New  York,  Chicago,  and  Paris. 


PUT  YOUR  LETTERS 


# 

Jl  WHERE  YOU  CAN  FIND  THEM 

■«>       

-«> 
«^ 
««) 

t 

■f^        Vertical  Filing  Cabinet  for  500 
^  Folder 


We  need  not  trouble  you  with  a  long  description. 

Our  new  Vertical  Filing  System  Catalogue  K1007 

will   tell    you   everything   you    can    possibly   want 

to  know. 


LIBRARY    SUPPLY    Co.4 

Bridge  House.  181,  Queen  Victoria  Street,  London,  E.C.<;;^ 

<>» 

Cabinet  and  Joinery  Works     Walthamstow,  Essex.  <^ 


BUSINESS 
SYSTEWI 

AND 

ORGANISATION. 


Modern    methods     specially     adapted     to 

every  business. 
Elimination  of   unnecessary  details. 
Maximum  results  with  minimum  effort. 
Leaks    stopped. 
Profits  increased. 
Simple  devices  economise  time. 


Write:— 
BUSINESS    ENGINEER,"    co  "Page's  Magazine," 
Clun  House,  Surrey  Street,  Strand, 

LONDON,   W.C. 


ll'^^iiWteMM  Systems         jjf 

Are  you  re=organising  ? 


IF  SO,  WE  OFFER  YOU  OUR  SERVICES 
AS  BUSINESS  EXPERTS  AND  THE  IN- 
TRODUCERS OF  THE  CARD  SYSTEM 
INTO   THIS    COUNTRY. 


FACTORY  COSTS.-F'.r  this  rmposc  Die 
Cud  System  is  simply  indispensable.  We  can 
till  you  just  uiiat  ha-i  been  settled  by  experience. 

DRAWINGS  AND  PLANS.-Why  not  have 
these  ananjied  in  a  rational  sequence  lor  c.in- 
sultation  either  by  individual  plan  or  allied 
group  :- 

ELECTRIC    LIGHT    STATIONS. -Here 

we  can  reduce  the  trouble  and  expense  connected 
with  meter  records,  installations,  and  accounts 
to  an  abs(5lute  minimum. 

TESTS.— Don't   copy    and     re-c.py    t^gures    and 


RESEARCH  WORK.-Even  a  sokiII  card 
'iittit  will  save  hours  of  drudgery  in  recording 
c.ilculations  and  results  from  day  to  day. 

REPORTS.-CUTTINGS.-DATA.-They 

may  be  of  different  sizes,  in  sheets  or  books. 
The  Card  System  offers  an  infallible  Cumulative 
Index  to  all. 

CORRESPONDENCE.- Why  not  have  the 
uli.jle  or  .my  p.irt  available  at  once  under  a 
-in.yle  luunher,  and  avoid  cumbersome  transfers  '; 

TRAVELLERS.— The  Card  System  helps  them 
ni.Uerially,  for  as  business  matures  it  is  indicated 
aiitomaticallv,  thus  ensuring  a  call  at  the  crucial 


FOR  FURTHER  DETAILS  YOU  ARE  INVITED 
TO  WRITE  TO  THE  LIBRARY  BUREAU.  Ltd., 
10,  BLOOMSBURY  STREET,  LONDON,  W.C; 
OR  TO  THEIR  BRANCH  OFFICES  AT  12, 
EXCHANGE  STREET,  MANCHESTER;  THE 
CITY  ARCADES,  BIRMINGHAM  ;  OR  UNION 
BUILDINGS,  ST.  JOHN  STREET,  NEW- 
CASTLE-ON-TYNE. 


Miscellaneous 


THE   NEW  OFFICE  TYPEWRITING  PAPER   !!! 


Everv  Sheet  bears  this   Watermark, 


'■©[|®[?®K[2)  [g®C3®" 


Manufactured  in 

WHITE  and  FIVE  TINTED 

SHADES. 


Sole  Manufacturers  and  /Proprietors : 

LEPARD   &.   SMITHS,  Ltd., 

29,  King  Street,  Covent  Garden, 

LONDON,    W.C. 


Instruct  your  Stationer  or  Printer  to  supply  this  paper  only, 

or  if  unable  to  obtain,   write  direct  to  us  and  we  will  gladly 

send   specimens    and    the    name    of    the    nearest    Stationer 

who    can    supply   you. 


ii 


REFEREE"  Letter  File. 
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:  only  Filing  System  operated  from 
the  front  and  without  removing  the 
Filing  Drawer.  I^etters  are  hied 
a\v:iv  and  found  again  more  rapidly 
than  hv  any  other  system. 
REFEREE  "  Letter  File  liles 
letters  direct  into  the  transfer  case, 
thereby  saving  expense  and  the 
possibility  of  the  contents  becoming 
disarranged. 

'REFEREE"  is  the  best  direct 
system  nl  Letter  Filing  to  be  had. 
li  issnnple  in  design,  easy  in  operation, 
and  vrrv  ec(  momical. 

'REFEREE"  Letter  File  is 

British  manufacture  tlnoughout,  and 
is  supplied  in  various  qu.dities  and 
sizes  to  suit  all  users. 


Partridge   6    Cooper,    Ltd., 


.© 


™l) t    ^"^^"^^-^  Systems     f/f 


40,000  Letters 


IN 


ONE 


CABINET. 


ECONOMY  OF 
SPACE. 


INSTANTANEOUS 
REFERENCE. 


Trading  &  Manufacturing 


CO..    LTD.. 

BUSINESS    SYSTEM    EXPERTS 


Branch   Office  :- 
BRISTOL  : 
2,  Queen  Anne's  Bldgs 
Baldwin  Street. 


TEMPLE  BAR  HOUSE. 

23,  FLEET  STREET. 

LONDON,  E.C- 


Havc   you    seen    the  Dade   Perpetual  System  of  Accounting 


f^: 


pA®i^g(jfte@^IlElI)}         Miscellaneous 
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I  Watch  your  Work!       Don t  Trust  to  Chance.  | 


j;-  THE 


OLIVER 


TYPEWRITER 

VyRITES      lU     SIGHT 

And    your   work    is   always    before   you. 

A  Time  Saver!       A  Business  Builder! 
The  STANDARD  VISIBLE  WRITER 

Used  by  leading  EngincerinK  Firms,  includinE 


BATHER  &  Sons.  Ltd. 
Ltd.:  ]OH\-~ON-  &  Phillii 
Co.,  Ltd.:    MiK-HU.I,  S.. 


&^ 


'W    Is    not    this    good 
testimony  ? 


t    Oliver     Typewriter    Company,    Ltd.,  S 

*'f  75,    QUEEN    VICTORIA    STREET.    LONDON,    E.C.  % 


ILLUSTRATED. 


THE  SHIPPING  WORLD 


Written  by  Experts. 


Illustrated  by  Artis 


ANNUAL  SUBSCRII'TION.  UNITED  lilNCDO.M       Jl-. 
OTHER  COUNTKIHS -'.-is 

Contains     the     best    and    most    informing     illustrated 
literature  regardrng 

Naval   Architecture. 
Marine    Engineering, 
Commercial  &  SItipping 
Questions  of  the  Day. 

THE  SHIPPING  WORLD,  Ltd., 

Kffinsliam  House,  Arundel  St.,  Strand, 

LONDON,   W.C. 


Crown  8vo.  cloth  (over  1,200  pages). 
Price,  United  Kingdom,  5s.,  Foreign  Countries, 
Post  Free. 


SEVENTEENTH     YEARLY     EDITION. 

THE  SHIPPING  WORLD 
YEAR-BOOK 

i;,lu,,lliv   MAJOR    KV.VX   ROWLAND  JON'KS. 

The  Tariffs  of   all   Nations  : 

\   Port    Directory    of   the  World  ; 

A   Dijjest  of  Merchant  Shipping  Acts, 


laincd   at   THE     SHIPPING     WORL 

IKC-.,  .uid  lioiii  .ill   NLW,.i-ents. 


YOUR  FISCAL   POLICY 

Should    be    dictated    by   the    circum= 

stances  of  to=day. 

Your     Keenest     competitors     use    the 

Card      Index      and      Vertical      Filing 

System. 


Institute    Inquiry   of 


THE  LYLE  COMPANY,  Ltd., 

HARRISON  STREET.  GRAY'S  INN  ROAD.  LONDON.  W.C. 
94.   MARKET   STREET.   MANCHESTER. 


]^i¥HMMnKIEf    '"        'Belting 


I  THE  ROSSENDALE  BELTINB  CO., 

..TO..         » 


i> 


i) 


2  10,  West  Mosley  Street, 

8  MANCHESTER. 

?*  Telegraphic  Address:  Telephone  So.  : 

^  "HAIR,    MANCHESTFR."  2656  MANCHESTER. 

i%  LONDON    Showrooms:    117,  Queen  Victoria   Street. 


O         PATENTEES    AND       ("(       a!a      )^|  SOLE    MAKERS 


8 
8  —-"---    ^.^..,  8 


M.A.Y.  BELT, 

8  The  STRONQESTand  BEST  DRIVING  BELT.  8 


UNRIVALLED     for 

DURABILITY, 

EFFICIENCY, 

STRENGTH. 

EVERY    BELT    GUARANTEED. 
tJ  Please    apply    for    our    1903    Catalogue. 

V^  ^  S  S  ^  <^  >^  <^  ^  <^ '^  <^ '^  <^  x^ '^ '«».«  ^  >« '•^  >«>•«'<«<«>« '•^  >«'<«'<«>«  i«  >«>«'<«<•«  V^  >«>«>«  >• 


wmimmmmmmmmmmmmmmmmmmi 


Index 

of       tKe 

Techniea] 
Press 


\  ^1;  Technique  4>/ 


IT  IS  IMPOSSIBLE  TO  READ  EVERY= 
THING  THAT  IS  PUBLISHED  REGARDING 
YOUR  SPECIALITY,  BUT  YOU  CAN  KEEP 
IN   THE    RUNNING    BY    CONSULTING    THE 

Index  of  the 
Technical   Press. 

AN  INDEX  OF  THE  PRINCIPAL 
ARTICLES        PUBLISHED       BY 

The   Engineering  Press 
of  the  World, 

II,  Queen  Victoria  St.,  London,  E.C. 
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CONTRACTORS   TO  H    M  GOV  ER  N  M  ENT   FORtIC  N  GOVERNMENTS    HOME   &   FOREK 
"^^O-'PORATINC   F'«'"^   ESTABLISHED  q^er    ,ooVt^<^^- 


FlilNG.BiRKBY&C00DAllE5 


West  Grove  Mill, HALIFAX 


o        ,^^ 


N 


I  t:Lt:GKAr'Mic  ADDRESS;  "  FLF.niNG.  HALIFAX. 

TCLEPHONE     No.    48     hALIF.^iX. 


iB 
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Large    Stocks    of    SHAFTING. 

Plummer       \/^^   \      Couplings, 
Blocks,         Vm^h  1        Pulleys, 


ARE     KEPT    READY     FOR     immiDIATE     Dl. LIVERY. 

PRICE    FOR    PLUMMER    BLOCKS.     FITTED    WITH 
BRASSES  TOP  AND   BOTTOM  :- 

I'in    di.uiKtcr    2'6      :in    ,l,,,nutr,-,4/6.    •'in    di;i,n.:t.-r   7/2. 
Illustrated  "B"  Department   Catalogue   will    be    sent   Post  Free    on 


JARDIIMI 


Nottingham. 


British  Steam  Specialties,  Ltd., 

LEICESTER,  &  73,  FARRINCDON  RD.,  LONDON, 


WrlL.WL.O    TYPES.     LIBERAL  DISCOUNT. 


WATSON   &   SONS' 

Microscopes  for  Metallurgy. 


THE    MICROSCOPE 
IS  AN   ABSOLUTE 
ESSENTIAL  IN  EVERY 
STEEL  WORKS 
LABORATORY. 


HAVE  EQUIPPED 
MANY  OF  THE 
LEADING  FIRMS 
AND  SHALL  BE 
PLEASED  TO 
OFFER  SUGGES- 
TI0NS6  ADVICE. 


tiui  for  MuioscopiL   Cataloiiuc  iivi  pages)  and  pailitnl.ir--  t'> 

W.    WATSON    &    SONS. 

313,  High  Holborn,  London.  W.C. 


of  COALin 


WhyThrow^tlsTE 


Away  ,  .  . 


HEAT 

—up  the  Chimney  ? 


IT    CAN    BE    SAVED  by  the   adoption  of 


GREENS    ECONOMISER. 


Can  be  applied  to  every 
Rind  of  Steam  Plant. 


ILLUSTRATED  CATALOGUE  from 
Inventors  and   Patentees — 


E.  GREEN   &   SON,  Ltd., 

Wakefield, 


Telegrams:  "ECONOMISER." 


The  INDIA  RUBBER.  GDTTA  PEECflA  &  TELEGRAPH  WORKS 


«^i 


Co.,  Ltd., 

I  Offices : 
106,  Cannon  St., 
LONDON,  EX. 


Works : 

SILVERTOWN, 

LONDON,  E. 


It-  POWER-GAS  CORPORATION 

LTD., 

39,  VICTORIA  STREET,  LONDON,  S.W..  and  STOCKTON-ON-TEES. 

Producer=Qas   Specialists, 

And   MANUFACTURERS  of 

PRODUCER-GAS  PLANT  for  POWER  &  HEATING, 

WITH    OR    WITHOUT    AMMONIA    RECOVERY, 


UNDER 


MOND,  DUFF  *•"•  TALBOT  ^*™^« 


^^m^dmimmmmiMmimimim 


1  House.  Suney  Street.  Slrami.  Loudon.  W.i 


,  London,  E.C.,  ;ind  Published  ; 


